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Amateur’s 


Handbook 


By HANDY and HULL 





FOR THOSE WHO DON’T KNOW IT: 


landbook is a practical manual of amateur radio in all its phases, 
blished by the American Radio Relay League, the amateur’s own 
nization. It starts at the beginning and tells the whole story: What 
iteur radio is, How to be a radio amateur, How to obtain your licenses, 
w to build the simple apparatus of a simple station, How to build the 
| known apparatus for the most modern station, How to operate the 
ion. Enough information to keep you busy and interested for five years. 


FOR THOSE WHO DO KNOW IT: 


ears the Handbook has been the practical working guide of successful 
iteurs the world over. Now it has been completely revised in terms of 
9. by Mr. Handy, the League’s Communication \lanager, as to all the 
ects of operating procedure, and by Mr. Hull, the director of the League's 
rrent Technical Development Program, as to all its features of apparatus 
d technical matters. Everything in it is on a 1929 basis, replacing the 
28 methods which used to be good enough but aren't any more. 


MUCH THAT IS NEW —ALL THAT IS GOOD 
Like OST, * Devoled Entirely lo Amateur Radio” 
Now in its 43d thousand 
240 pages, 64% x 9%, 188 illustrations 
we alth of treatment and profusity of illustration the Handbook is a big 


k. Printed in usual textbook style it would bulk 500 pages and cost at 


St, but its publication in the familiar QST format makes for handiness 
| enables its distribution at very modest cost. 


GERIAN PAPER COVER $1 STIFF BUCKRAM BINDING $2 


Postpaid anywhere in the World 


\merican Radio Relay League, Hartford, Conn., U.S.A. 
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ind experimentation, for the relaving of messages by radio, for the 
rent of the radio art and of the public welfare, for the representation of 
imateur in legislative matters, and for the maintenance of fraternal- 


high standard of conduct 
in incorporated association without capital stock, chartered undet 
of Connecticut. Its affairs are governed by a Board of Directors, 
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by and for the amateur,” it numbers within its ranks practicall 

h-while amateur in the world and has a history of glorious achieve- 
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EDITORIALS 








HE annual meeting of the A.R.R.L. Board 
of Directors occurs in Hartford on May 3d 
and 4th. This is the meeting where the 
directors gather in person from all parts of the 
Canadian 


including, of course, the 


to look into all the ramifica- 


country 
(General Manager 
tions of A.R.R.L. 
outline policies for the following vear. 

A.R.R.L. has 


These directors have been elected by the member- 


affairs and to make plans and 


representative government. 
ship in each division to represent them in deciding 
what A.R.R.L. shall do, shall not do, 
what its attitude shall be on important topics, 


what it 


how it shall go about doing the things it under- 
takes to do. It is worthy of emphasis that the 
headquarters office of the League does not settle 
these things: all such functions belong to the 
t.L., and 


through an ensuing year the headquarters office 


Board, the governing body in our A.R 


carries on under and is bound by the plans and 
policies laid down by the Board. Such meetings, 
then, are of the greatest importance When your 
director attends this coming meeting, he is your 
representative, speaking for all the members in 
his division. That is the machinery whereby you, 
an individual member, participate in deciding 
upon A.R.R.L. activities 

Your director wants to hear from you. Our 
constitution imposes upon directors the duty of 
keeping themselves *‘informed on conditions and 
activities in their re spective divisions, and on the 
needs and desires of the League members therein, 
that they may faithfully and intelligently repre- 
sent them in the Board of Directors.” If you 
have anything on your mind, now is the time to 
tell your director about it. Have you troubles, 


are you worried about something in amateur 


radio, have you a hot suggestion? Write your 
director about it. The addresses of all the diree- 
tors appear on page 6 of this issue. Yours will be 
glad to hear from you, in preparation for the 


coming meeting. 


Hie annual Shakespearian radio drama 
“'To be or not to be,”’ is again on the Con- 
gressional boards at Washington as we 


write, the purpose being to determine whether or 


not the Commission 


Federal shall be 


for another year as the licensing 


Radio 
continued 
authority. The ‘‘be’s’”’ seem to have it, the House 
having acted favorably and the Senate committee 
measure 


falls by the wayside in the confusion of the last 


reporting favorably, and unless the 
few days of Congress, the Commission will again 
control our destinies for another year. 

This seems a wise provision, for the Commis- 
sion has much important work in process, work 
which can be carried on in the Department of 
Commerce only by duplicating the Commission’s 
whole elaborate structure, an organization of 
something like seventy people occupying several 
dozen office rooms. 

We amateurs therefore have particular reason 
to be interested in the President’s recent appoint- 
ments to the Commission in the persons of Arthur 
Batcheller First Zone and Cyril M. 
Jansky, Jr., from the Fourth Zone, succeeding 
Commissioners Caldwell and Pickard, who have 


from the 


resigned. The two new commissioners seem to 
us to be admirably equipped for their task. Their 
appointment has strengthened the commission 
and we feel sure must be regarded generally in 
radio circles as altogether pleasing. Certainly this 
is true from our viewpoint as amateurs. Both of 
the new commissioners know us well. Mr. Batch- 
eller has been in the radio inspection service 
since 1917, for the last nine years being the 
Supervisor of Radio at New York. Believe us, 
anybody who has been the 2d District Supervisor 
1920 amateur 
radio! Professor Jansky is an associate professor 


since knows something about 


of electrical engineering at the University of 
Minnesota, the boss at WOXIT, a consulting radio 
engineer of wide experience, and since 1924 the 
A.RLRLL. Dakota Division, 


From which it may be deduced that he too knows 


Director from our 
his amateur radio. The new commissioners bring 
to that 
ability and a wealth of practical radio experience, 


body professional radio engineering 
things which the Commission needs and by which 
it is strengthened henceforth in all it undertakes. 
It isa good sign. We salute the new commissioners 
and wish them every success. 

K. B. W. 
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Modern Practice in High-Frequency 


Radiotelephony 


Discussion of Improved Methods Which Virtually 
Revolutionize Amateur Phone Transmission 


By Ross A. Hull 
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to attempt to establish 
jue of present-day amateur 
iffers in any important re- 

1920. More specifically, it 
ittempt to prove any very 
in the technique by offering 


present transmissions on, say, 


where, with a few notable ex- 
still converse in the same 
gargles, gurgles, jangles and 
been characteristic of amateur 
ginning 
ind-still is made all the more 
lization that in commercial 
transmission of voice prob- 
greater attention, and en- 


vances, than has any other 


nmunication. 
of this article is not, there- 
he design and construction of 


ransmitters of the type in present 
bject-matter treated compre- 


literature of the last eight 


troduce to the amateur some of 


ractice reduced to terms of 


the advances of recent years 
. substantial reduction in 
the transmitter circuits, a 
the distortion occurring be- 
er and receiver, and a rela- 
rease in the range of the 
given value of carrier. Along 
we might recall that the most 
sses of the average amateur 
ire: Drastic distortion in the 
l-ditor, GST. In charge, A.R.R.! 


rat 





transmitter circuits; further drastic distortion be- 
tween the transmitter and receiver, and a poor 


transmission range for a given value of carrier. 
Let us examine the factors which are involved 


in these weaknesses. Distortion in the transmitter 
itself may result from incorrect design or adjust- 
ment of almost anything in the transmitter. The 
microphone, the audio-frequency apparatus or 


that portion of the radio-frequency circuits into 
which the modulation is introduced usually are 
guilty. Distortion after leaving the transmitter is 
however, quite another story. In amateur work 
it is probably one of the most common and least 
recognized troubles. The cause, it would seem. 
lies in the varying performance, in the upper 
atmosphere, of different frequencies. The output 
of a phone transmitter, essentially a rapidly 
changing cluster of frequencies, is apparently not 
permitted to travel as a unit. Some of its fre- 
quencies are retarded, some advanced and others 
perhaps, are attenuated or weakened to a value 
below audibility. The net result, of course, is 
distortion of a peculiarly horrible type. This 
asynchronous or selective fading, as it is termed 
is particularly severe on the higher frequencies 
and no method of avoiding it entirely has as yet 
been evolved. Its intensity, however, has been 
shown to be influenced greatly by the frequency 
stability of the transmitter, and by certain pro- 
visions within the transmitter a highly improved 
performance has been made possible. The fre- 
quency instability which is so concerned in the 
trouble is not the type of instability which causes 
the note to waver or creep. It is the rapid fluetua- 
tion of frequency accompanying modulation 
known in technical circles as *‘dynamic frequency 
instability’ — the very same animal as the “‘fre- 
queney flutter’? about which we have said so 
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much in these articles. In code work “frequency 
flutter’’ results in a poor note and unnecessary 
interference. In phone work it introduces addi- 
tional interference also, but a result of greater 
consequence to the individual behind the signal is 
that it seriously limits the possibility of producing 
intelligible speech at the receiving 
end. Frequency flutter, frequency 
modulation, dynamic frequency in- 
stability — call it what you like 
a most serious problem in high-fre- 
quency phone work. Many amateurs 
have already awakened to the fact 
and installed erystal-controlled trans- 
mitters —the real answer. A great 
many others, though, will have to 
make careful consideration of it un- 
less they wish to continue making 
gargling noises for the next eight or 


-is 
| 
was’ 


nine years 
The third field of great advance in 
the commercial world of radio is in 


the modulation systems, in which 
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produce some sort of a noise at the receiver 
preferable a clear musical noise!), broken up 
into dots and dashes by a key. The noise need 
not bear any relation to any noise at the trans- 
mitter providing it is keyed on and off in accord- 
ance with the telegraph signals. Differing radi- 
cally from this, we find that the 
sound produced by the phone trans- 
mitter cannot be just any sound. 
It must be identical with the sound 
produced in front of the micro- 
phone. It must contain the same 
frequencies at the same amplitudes 
and sustained for the same dura- 
tion. It is this that leads us to the 
statement that a good code trans- 
mitter will not necessarily make a 
good phone transmitter — an obvi- 
ous sort of statement but one which 
would seem to be understood by 
very few amateurs. 

To return to the telegraph set, we 
find that usual practice is to adjust 


‘ 


the transmitter for a high value of 














11929 TYPE PHONE TRANSMITTER 
Built to illustrate the practical application of most th leas d din the ticle, this outfit is much m 
complex than the we amateur phone is likely to be, ¢ t the tert a quide, tl rmate 
hould not have difficulty in planning a simple though mo station to suit | own need 


modifications have permitted the attainment of 
100 modulation without sacrifice of voice 
quality. This statement does not look as imposing 
as the substance of it really is. We will have to 
delve into a few considerations of modulation if 
we are to appreciate it fully. 
THE MODULATION PROCESS 
All amateurs know that human speech consists 
of extremely complex combinations and sequences 
of frequencies lying chiefly between about 200 
and 3000 cycles per second. In order to transmit 
the voice effectively by radio, all of these fre- 
quencies must be conveyed in their original form 
to the receiver, each with the proper amplitude 
with respect to the others and all of them, as a 
whole, a replica of the tremendously intricate 
pattern of frequencies produced in front of the 
microphone diaphram by the voice. To transmit 
a telegraph signal the requirements are absurdly 
simple in comparison. All thai is necessary is to 





antenna power when the key is down, so arrang- 
ing the key that when it is up the antenna power 
is zero. The idea behind this is to make the key 
give the greatest possible variation in the output 
power. Should the key be so arranged that it 
changed the power (and not the frequency) by 
only 10°; of the maximum value, the effective- 
ness of the transmitter would be very greatly re- 
duced. In fact it could be said that the power of 
the transmitter would have to be ten times 
greater than that of the transmitter keyed to 
zero in order to give the same result. This same 
consideration holds good in the case of the phone 
transmitter. All the antenna power possible will 
not create a phone signal unless it is varied. And 
it is the amount of variation that governs the ef- 
fectiveness of the transmission. 

In Fig. 1 is indicated the output of a phone 
transmitter under three possible conditions. In 
each case the peak or maximum possible antenna 
power is considered as being the same. At A the 
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ried (1006; modulation). All 
being utilized and the signal is 
ngest that the output power 
duce. In order to obtain the 


with the 20°; variation or 
ted at A the power of the 
| have to be increased five 


f the same figure indicates the 
imateurs fail to get anything 
ssful operation of their would- 
ters. In this case the trans- 
) give its full output when the 
being applied. The only pos- 
carrier is then in a downward 
the voice frequencies consist 
the “ups” are lost 
vns’’ register. Under 
pe to talk more of them later 
of the transmitter is quite 


downs" 
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modulation indicated in Fig. 1B comprises the 


old “constant current’ or Heising system with a 
few simple but extremely important modifica- 
tions. It seems unlikely that any amateur does 
not understand the functioning of the Heising 
system but since that and the new method are so 
closely related we should, perhaps, touch its high 
spots. 

In Fig. 2A are shown the essentials of the con- 
stant-current system — undoubtedly the most 
generally used system since the year 1921. In it 
x modulator tube is connected with its plate cir- 
cuit in parallel with that of the oscillator or 
amplifier being modulated and both tubes are 
idjusted to take the same normal plate current 
Power to the plates of both tubes is supplied 
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through the constant-current or speech choke 
(h. Any variations of the current in the plate 
supply system at speech frequencies are greatly 
opposed by the reactance of this choke and con- 
sequently any changes in the current through the 
modulator must be accompanied by an inverse 
change in current through the oscillator of the 
same order. The microphone, through a suitable 
audio-frequency amplifier, serves to vary the 
potential of the modulator grid and in conse- 
quence serves to swing its plate current up and 
down in accordance with the speech frequencies. 
Should the modulator current be driven to zero 
when its grid goes negative, the oscillator current 
will be forced to double the normal value; and 
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when the modulator current goes to double the 
normal value, on the less negative swing in its 
grid circuit, the oscillator current is reduced to 
zero. During each half-cycle of this process a 
voltage is built up in the speech choke equal in 
value to the normal plate voltage and whenever 
the oscillator plate current doubles, the voltage 
on its plate also doubles, the result being that the 





Ost 11 


that shown in Fig. 2B. In this case the plate 
voltage is fed directly from the speech choke to 
the modulator but is dropped in value by the 
resistor Ri — fitted with a by-pass condenser 
C1 — before it reaches the oscillator plate. An- 
other practical scheme (used in the transmitter 
illustrated on these pages) is that shown in Fig. 
2C. Two separate speech chokes are employed in 
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plate power on this tube varies, under such condi- 
tions, from zero to four times the normal value. 
While in practice it is possible to vary the oscil- 
lator plate power in this manner, and so obtain 
100°;, modulation, the process requires that the 
modulator plate current swings from zero to 
double that of the oscillator. This, in turn, re- 
quires that the modulator grid potential be 
driven down to the point where the plate current 
cuts off on the negative half-cvcle, and far up on 
the curve on the positive half-cycle — an operat- 
ing condition which could hardly fail to introduce 
serious distortion. Practical operation with the 
system shown in Fig. 2A has therefore been limited 
to modulation percentages of arelatively low order. 


MODERN MODULATION METHODS 

The keynote of the new method is in the opera- 
tion of the modulator tube at a higher voltage 
than the oscillator, by which means 100°; modu- 
lation can be attained and maintained without 
distortion of any consequence. In some arrange- 
ments a separate plate supply is included in series 
with the lead from the choke to the modulator. 
In others a transformer is used to couple the plate 
circuits of the modulator and oscillator. Possibly 
the most practical form of the modified system is 
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rh 


ere put into opera 


TRANSMITTER 
nvolved in its desian 
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With this “* hay-wire”’ equipment, 
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this arrangement, the voltage-dropping resistor 
R1 being included in series with that one which 
feeds the oscillator. The plates of the oscillator 
and modulator, as far as the audio-frequency 
currents are concerned, are connected together by 
the large condenser C7. 

The effectiveness of the arrangements B and C 
is so much greater than any other methods of 
modulation at present available to the amateur 
that we plan to limit our discussion exclusively to 
them. In comparison, the methods at present 
generally employed in amateur stations are so 
pitifully unsatisfactory that we are not able to 
consider them worthy of mention. If expense is 
considered in relation to the reading of the an- 
tenna ammeter the modern arrangements un- 
doubtedly are costly. If, however, the money 
spent on the transmitter is considered in relation 
to the signal produced at the receiver — as it 
certainly should be —the methods to be dis- 
cussed will be found very much cheaper. 

And now, having skirmished around the three 
fields in which major refinements have been in- 
troduced by more or less recent development, let 
us examine the amateur transmitter in detail in 
order to see what these changes look like in actual 
equipment. 
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THE TRANSMITTER 
hone transmitter may consist 
‘The apparatus pro- 
lrequency energy to be modu- 
or, and an amplifier to amplify 
dlio-frequency. The last men- 
an essential part, however, 
nsidered at the moment. 
thod of producing radio-fre- 
lulated is by means of a self- 
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onto which the modulator is 
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modulation with its accompanying sacrifice in 
range. For it is only with a low modulation per- 
centage that the plate-voltage fluctuation on the 
modulated tube can be avoided and it is in this 
way that the frequency flutter in the self-excited 
transmitter is reduced. 


EVEN OSCILLATOR-AMPLIFIERS 
IDEAL 


NOT NECESSARILY 


The obvious move is to turn to the oscillator- 
amplifier arrangements where the oscillator de- 
termining the frequency can be left alone and the 

modulation applied to the 
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()ne arrangement is shown in 
tage of any such transmitter 
output is not determined 
Li and C3 but also by the 
tube. As we have said so 

te impedance is varied with 
voltage and a variation of 
lows. In the phone trans- 
odulated, the plate voltage 
e is being driven from zero 
ilue, and if this modulated 
is certain that serious fre- 
sult. A well-tuned High-C 
tand relatively large plate 
out a serious correspond- 
r code work but for phone, 
flutter is so much more 
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ess. If it is fully modulated, 
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nsmission will be a common 
re truly successful modulated 
rs on the air, their ability to 
ubles in transmission un- 
use of a low percentage of 


changing with a vengeance! 

A simple self-excited oscilla- 
tor amplifier arrangement ean be used for amateur 
phone, with the one and only amplifier being mod- 
ulated, but experiment has shown that its perfor 
mance in regard to frequency flutter is not very 
much ahead of a good High-C oscillator modulat- 
ed directly. If the full advantage is to be taken 
of the oscillator-amplifier system there are two 
alternatives open. One is to use a “buffer 
oscillator 
amplifier —a tube biased to 
any grid current and the 
other is to use a erystal oscillator. High-fre- 
quency engineers who really 
know what they are talking about will disagree 
with this. They will insist, as they already have 
done, that consistently high quality high-fre- 
quency speech communication is not possible 
with any conceivable self-excited oscillator-am- 
plifier transmitter — that it can be accomplished 
only with a erystal oscillator and then only when 


the Cc ystal / he ix 


* stage 


of amplification between the and 
the modulated 


operate without 


communication 


modulatea 
Amateurs, 
rule afford to be such 
purists on these matters and undoubtedly many 
of them will do without the erystal or the 
“buffer” tube, and with their High-C modulated 
oscillators will at least make fewer and more 
pleasant gargling noisesthan they have in the past. 


isolated from the 


amplifier by at least one “ buffer” stage. 


of course, cannot as a 
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Our recommendations, however, are for the 
amateur to use a crystal with a ‘“‘buffer”’ tube as 
the first choice; to use a crystal feeding the modu- 
lated amplifier as the next alternative; to arrange 
for a ‘“‘buffer”’ stage if a self-excited oscillator 
must be used; and to install a real High-C oscilla- 
tor particularly well tuned if funds permit of 
nothing more elaborate. Being in a frank mood 
we would suggest, however, that amateurs who 
have the ambition to attempt 100° modulation 
but who have not the funds to install a good oscil- 
lator-amplifier transmitter, would do themselves 
and their fellow amateurs a 
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One satisfactory arrangement suited for the 
modulation of a UX-210 is indicated to the left of 
the dotted line in Fig. 3. The modulator is a 
UX-250, a tube highly suited for the work. It is 
fed with 600 volts of d.c. through the speech 
choke Ch., and its plate is connected through 
voltage-drop resistor R7 and by-pass condenser 
(‘1 to the plate of the tube being modulated. The 
grid circuit of the modulator tube is fed from the 
plate circuit of the UX-201-A speech amplifier 
through a high quality audio-frequency trans- 
former, the secondary of which is_ preferably 



























































great favor by concentrating speech Amp oy | —— 
on code transmission until ¢; 
their finances are in better 
condition. Wesay this because RS Io Modulated 
we have demonstrated to our- ww — 
Ives that the application of os 
100°, modulation to a trans- . 
mitter of the more elementary 
form will result only in dis- 
ypointment and waste of 
money to the operator, and | | 
ant ? grief to those obliged 4y2v -ov ~ ev + d ie TS¥ +600v. Mod lv +2500¥ 
to listen to him +Bias AC Bias AL 
\ “good” oscillator-ampli- FIG. 4. — THE MODULATION SYSTEM DESIRABLE FOR SATIS- 
"er arrangement, in our FACTORY MODULATION OF A UV-+204-A 
opinion, consists of a erystal Ch. 1 10-4 higher, 80-ma. choke 
scillator with a plate supply —s ‘ }00-ma. choke 
if its own, feeding the modu- a Mo oe 
lated amplifier either through All othe & that similarly designated in Fig. ¢ 


a “butter” stage or directly. 

it ean consist also of a High-C 
oscillator with a plate supply for itself, feeding 
the modulated amplifier through a ‘‘ buffer”’ stage 
‘he transmitter illustrated provides examples of 
these combinations, and their construction, ad- 
justment and operation are to be detailed later on. 


self-excited 


shunted by a gridleak-type resistor of about 
250,000 chms. The output of the microphone is 
fed to the grid circuit of the speech amplifier 
through a microphone transformer, several mod- 
ern types of which are now available. The older 
types of modulation transformers, or Ford coils, 

















THE OSCILLATOR, “BUFFER” STAGE AND MODULATED AMPLIFIER 


Built as a se 
namitter. Under these 


parate section, this unit may he 
powere ity conditt 


during modulation, 30 watts 


THE MODULATION APPARATUS 


The modulator and speech amplifier unit is the 
cond essential section of the phone transmitter. 





ed th the 


system to provide a low- 
the peak power outfit 


modulator 


atta 714 tts 


are not satisfactory for this work and if a good 
modern transformer cannot be bought, an excel- 
lent make-shift can be built by removing the 
primary of a high-quality audio transformer and 








Speech Amplifier 


W | \ fr) 


—_—< 


Crystal 
Oscillator 


>t? 
WALL 


30 watts 


art 7 
MU | 


oo NIE 


Ar 
4 VUCIE 


A 





Butter Seif Excited 
RF Amplifier Oscillator 
7z watts 
ed output 30 watts 
aulalor 


= Speech Ampiitier 
\ 
C=) e-) 


Amplifier Oscillator 


output 3.7.watts 
lated output ‘§ watts 
C 


Speech Amplifier 





UK-201 





RF Amplifier Self excited or 
Crystal Osciliator 


itput 1§ watts 
ted output 60 watts 


D 



























APRIL, 1929 
plmear,, Seach In 
1g 2to ~ c 
ReAmbiter Modulator dihpi fer Ww 
m 
is 
tl 
gl 
cl 
Modulated RF Amplifier Seit Excited or b 
Amplifier Crystal Osciliator ol 
Carrier output 37 watts tk 
Peak modulated output 150 watts st 
E is 
ve 
eS 
m 
w 
Speech Amplifier Speech Amplifier ve 
pr 
fa 
tr: 
[ue ol 
or Ux1-210 th 
Ux 210 
ve 
todulated RF Amplifier Self Excited or - 
Ang ter i Crystal Oscillator 
Carrier output 50 watts | 
Peak modulated output 200 watts | 
di | 
“odulator Speech Amp fier | 
L 
( 
( 
Modulated Rk F Amplifier Self Excited or ' 
Amplifier Crystal Oscillator ; 
Carrier output 62.5 watts 
Peak modulated output 250 watts ( 
{ 
Tan 
( 
f 
Jul, Speech Speech ‘ 
Modmater Anipiitier Ampitier con 
f 
f 
( 
i 
I 
] 
i 
/ 
‘ / 
. RF Amplifier RF Amplifier  Selt Excited or 
dmpli fie P J Crystal Oscillator 
Carrier output 250 watts SU 
Peak modulated output 1000 watts the 






net 


H 

















Aprib, 1929 OST 15 


inserting in its place about 250 turns of 30-gauge 
wire. The microphone transformer in the trans- 
mitter illustrated is of this type. The microphone 
is, of course, one of the most important units in 
the whole transmitter. The speech quality is 
greatly governed and definitely limited by its 
characteristics. Unfortunately a good double- 
button microphone is a very expensive item and 
one which requires much more careful handling 
than it would ever be likely to get in an amateur 
station. For the amateur whose aim 


cation between it and the modulator to the point 
where it is only necessary to talk across it and in a 
low or possibly normal tone of voice. Across the 
secondary of the microphone transformer is the 
gain control indicated as R2. It consists of a 
200,000-ohm potentiometer, the moving contact 
of which is connected to the speech-amplifier 
grid. In Fig. 4 is shown one possible arrangement 
of a modulator suitable for the modulation of 
tubes of greater rating than the UX-210. For 

the modulation of a UV-203-A, a 


is to obtain the very best possible 5 ~~" _—s—s UV-211 could be used with some 


voice quality, however, its use is ig 
essential. Fortunately, there are  |=R 


many ordinary hand microphones ‘lon! PN 


which, though not permitting any 
very high standard of quality, do | 
provide a high degree of intelligi- 
bility. “hey are really quite sati:- 
factory for the amateur phone 
transmitter providing they are 








| success. For the modulation of a 
cs | UX-852 or a UV-204-A, however, 
| the only truly satisfactory tube 
| would be the UV-849. In either of 
ov; these circuits the speech choke ar- 
rangement shown in Fig. 2C could 
be incorporated. With a UX-250 
modulatorit isa particularly effective 
arrangement since it permits the 


operated correctly. The usual prae- | ["¢f— use of a double ‘‘ B-eliminator ” filter 
tice of holding the microphone and %: ng" 3% | choke —a unit readily available to 
yelling directly into it is quite an ab- | wilied>—t | almost every amateur. The disad- 
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surd one. The only sane procedure is to suspend 
the instrument in a convenient position where it 
heed never be touched, and to adjust the ampli:i- 





vantage of the single choke of Fig. 2B is that the 
choke must pass at least 100 ma. whereas the 
chokes of Fig. 2C need be rated at only half that 











fig re many more double chokes rated 
t ble than single chokes rated at 


ING AFTER MODULATION 


nsider the third possible section 
transmitter —a_ radio-frequency 

r to amplify the output of the 
Such amplifiers, as anyone who 

te one will tell you, require very 
ind are, for the amateur, not al- 
ble adjunct. Tubes operated as 
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the bias is adjusted so that the tube or tubes 
operate on the straight portion of their charac- 
teristics. When a push-pull linear stage is used, 
the bias can be increased to the point where the 
plate current is reduced to zero with no excita 
tion. In all considerations of such amplifiers, 
however, it is important to remember that the 
maximum output is limited by the voltage on 
their plates and that because this is constant, the 
normal output (when no modulation is taking 
place) must be reduced to the point where the 
power is one quarter of the maximum value. 7'//s 
point, since the antenna powe: 














is represt nled by PR, is that 
indicated by half the maximum 


antenna current, 


WHERI 
ARE 


LINEAR AMPLIFIER 
A DISADVANTAGE 


The limitations on the use 
of linear amplifiers can hest 
be explained by referring to 
the diagrams of Fig. 5. At A 
is shown what is considered 
the simplest high-quality 
amateur phone transmitter 
consisting of a crystal oscil- 
lator UX-210 
modulated amplifier. ‘The 
earrier output power of this 


exciting a 








TE OSCILLATOR AND FIRST AMPLIFIER STAGE 
ni ) , P hich the he f 

» the tivo / ‘ 

esisting of a plate coil only. The 

g. 7 but a low-C affair which 


mie od ¢ a copper plate o 
4 plugg / 
l unit to or ’ 


l described under F 


plifiers after the modulated 
rate over the straight portion 
ge plate-current characteristic 
ume way as do the audio tubes 
eiver. For this reason they are 
plifiers.”” Some idea of the re- 
cessful operation of a linear 
ned by first remembering that 

t is having its out put modulated 
nes the normal value and that 
ilt if the output of the linear 
» through the same extremes. 
the excitation of the amplifier 
» the point where its output is 
the possible maximum power, 
being modulated. The 
nder these conditions will then 

be mum value. With modulation, 
nodulated tube goes from zero 
|, the excitation of the linear 

the antenna power also. 
r tubes in parallel are used in the 
linear bias must be adjusted so that the 
he same with and without ex- 
ist another way of saying that 


not 


same, 


7 





transmitter can be 7!6 watts 
and, under these conditions, 
when fully modulated, the 
output power will vary be- 
tween zero and 30 watts. At 
B is indicated a 
similar transmitter operating 
with a_ self-excited oscillator isolated from 
the modulated amplifier by a “buffer” stage 
The carrier and peak power output in this 
case is the same as at A. In diagram C a pair 
of UX-210 have been linear 
amplifiers and, since their output is limited Ly 
their fixed plate voltage to 15 watts, the carrier is 
adjusted to 3.7 watts in order to permit the four- 
times increase on the modulation peaks. Absurd 
as it may at first seem, the modulated power out 
put of the transmitter has been cut in half by the 
addition of the two output amplifier tubes! In 
order to obtain the same effective power output 
as the transmitter A or B four UX-210's would 
have to be used in the linear amplifier. In dia- 
gram D the output tubes are two modulated 
UX-210 amplifiers. In this transmitter the carrier 
power can be 15 watts and the peak output dur- 
ing modulation 60 watts —a hefty transmitter 
as amateur phone stations go. If a UX-S852 tube 
were added to this arrangement as a linear am- 
plifier the peak power would then be 75 watts 
an increase of just 15 watts. The transmitter in- 
dicated at FE is the apparatus of diagram B feed- 
ing a linear amplifier consisting of two UX-S52 


somewhat 


tubes added as 
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tubes in push-pull. A single UX-210 modulated 
amplifier serves to excite the UX-852s and the in- 
crease in power provided by them is 120 watts 
one instance in which the use of a linear amplifier 
would be justified. This arrangement is exactly 
that used in the transmitter built to provide ex- 
amples of the applications of these methods and 
illustrated on these pages. 

It should be pointed out that in no instance are 
screen-grid tubes specified as linearamplifiers. The 
typesat present available are unsuited forthe work 

Arrangement F of Fig. 5 is one suited for 
operation from a plate supply of about 1200 
volts. Though the UV-211 is a good modulator 
tube, its power rating is not sufficiently above 
that of the UV-203-A to permit satisfactory 
100°;, modulation. The arrangement possibly 
would not be a very effective 
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modulated amplifier as one unit; the modulator 
and speech amplifier as another unit; the push- 
pull linear amplifier yet another. 

The separate illustration of the three-tube 
radio-frequency unit provides some idea of its 
lay-out. The close-up gives an impression of the 
constructional methods used in it. These views 
may well be studied in conjunction with the 
circuit diagram of Fig. 6. In the close-up view the 
oscillator is in the right foreground. It consists 
of a UX-112 tube arranged in a tuned-plate 
circuit in such a manner that it can be changed 
over to crystal-control merely by plugging the 
crystal into the sockets XY, Y and removing the 
grid coil L2. In the illustration the grid coil can 
be seen at the bottom of the bakelite tube on 
which the coils are wound. By turning the coil 





one. Diagrams G and H rep- 
resent two transmitters in 
which the output tube is a 
UV-204-A. At G the 250-watt 
tube is operated as a linear 
amplifier and without modu- 
lation its output is adjusted 
to 62 watts. The peak power 
during complete modulation 
is 250 watts. A UV-S19 (a 
tube designed for use as a 
modulator) is employed in 
arrangement // to modulate 
the 250-watter. In this in- 
stance the carrierout put could 
be 250 watts and the peak 
out put during modulation not 
a watt less than 1000. What 
a snooty amateur phone that 


would be! 














The transmitter illustrated, 


as we have mentioned at THE MO 
everal points, is that d- O 

signed and built to provide Bel t, the» 
examples of the application 4 ne 

of the methods under discus- 

sion. /! ws nol desiqned with the idea that it ) 


he duplicate! by the amateur. 1t was arranged 
und built in its present ¢ laborate form in order to 
incorporate in the one transmitter as many of the 
features considered desirable as was possible. \ 
close study of its constructional details together 
with the diagrams of Fig. 5 should enable the 
amateur to plan and build a transmitter suited 
to his own requirements. Then, a study of the 
tuning methods to be covered later should 
make it at least reasonably possible for him to 
adjust satisfactorily the transmitter he has built, 
irrespective of how much it differs from the out- 
fit illustrated. 


THE COMPLETE OUTFIT DETAILED 
The transmitter consists of the three sections 
mentioned; the oscillator, ‘‘buffer’’ amplifier and 





upside down the plate coil plugs into the same 
sockets as before but the grid coil extends above 
it, disconnected. A better scheme is to remove the 
self-excited coil entirely, replacing Li by a 
separate and larger coil for crystal work. The 
apparatus of this oscillator unit is mounted on a 
copper plate over which a shield is fitted. Holes in 
the side of the shield permit the crystal to be 
plugged into position from outside. As in the case 
of other apparatus built under the A.R.R.L. 
Technical Development Program, the practice 
has been followed of keeping all radio-frequency 
leads above the base-board and of permitting no 
wires to go beneath unless they have first been 
by-passed above. In addition, the method of 
mounting units on or from other units has been 
followed as in previous instances, so permitting 
the elimination of many wires and the shortening 








In this oscillator, for instance, the total 

ler radio-frequency leads probably does not 
ches. The feeder lead to the “buffer” 
through a piece of 3¢”’ copper tube 
to the shield, the idea being to reduce 

tk ty between the grid and plate circuits 
ex the sereen-grid amplifier to the lowest 
The “buffer” tube is a UX-S65, 
e purpose on account of the possibility 

of g it without neutralization. It can be 
re owever, by a neutralized UX-210. 
iF rticular transmitter these first two tubes 
I d at the same frequency as the output 

lesired they could be operated at half 

frequency, the ‘‘bufier” frequency- 

to the modulated amplifier. The 

ibe, though, should operate at the 

( requeney since frequency-doubling into 
plifier would not be satisfactory. 

Ser rid voltage for the UX-865 is obtained 
late supply through a 25,000-ohm 


™ 1¢ 


cireuit of the screen-grid amplifier 

is the usual arrangement, an enamel- 
wound inductance LS being used. 

ng coil L! is wound on a small 


Ora Vv. 





Jumper™ 
lo tube plate 
tions of the jacks in the 


t the milliammete theut 


inserted in the bottom of the 
L3 is wound. Since it is not 
radio-frequency current it is 
2 gauge wire. 
nodulated amplifier is arranged 
re a 50-watter on account of the 
ges which it and its circuits must 
ondenser of its tank is of the 
d transmitting type and all fixed 
high voltage rating. The neu- 


tr nser, to be seen mounted im- 
n ve the plate tank condenser, is a 
cd midget condenser originally of 25 
= 

meters for this unit was made 
Wi wilitating the tuning adjust- 
met meter is included for the filament 
cir I hut one plate milliammeter is 
ma wr all three tubes by connecting 
it. te g and arranging a phone jack in 
the t of each tube in the manner shown 
in | nnecting the leaves of the jacks in 


circuit is never opened irre- 
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spective of the position of the plug. In addition to 
the plug, a small piece of bakelite rod fitted with a 
knob is provided. This gadget is inserted in the 
jack of the UX-210 plate circuit, disconnecting its 
plate supply for the purpose of neutralizing. The 
meters, the jacks and this gadget can be seen on 
the sloping panel at the rear center of the unit. 

The bias-battery leads to the three tubes, the 
plate-supply lead to the oscillator, and its fila- 
ment supply are connected by means of a battery 
cable and plug, the socket for which can be seen 
at the right rear of the base-board in the close-up 
view. The high-voltage and filament leads to the 
two amplifiers are connected to Fahnestock clips 
on the rear edge of the base. 


THE CONSTRUCTION OF THE MODULATOR 

The second unit of the transmitter is the 
modulator system, illustrated separately. It 
comprises the microphone transformer, speech 
amplifier, coupling transformer to the UX-250 
modulator, double speech choke, oscillator plate- 
voltage drop resistor and by-pass condenser, and 
a milliammeter for the modulator plate circuit. 
In the case of this unit all battery leads are con- 
nected by means of a battery cable and plug. 
From the general view of the complete trans- 
mitter it can be seen that the modulator unit sits 
end to end with the radio-frequency unit, the 
parts being disposed just as indicated in the 
circuit diagram. The audio frequency enters from 
one end of the affair, the radio frequency from the 
other; they meet in the middle where modulation 
is effected, and the result is a phone transmitter of 
30 watts peak output with a high standard of 
performance. When operated in this manner the 
coil L6 is, of course, the antenna coil, while (15 
is the antenna tuning condenser. 

The third unit. the vertical section, is the push- 
pull linear amplifier which can be excited from the 
modulated output of the UX-210. In the general 
view it sits immediately behind the modulated 
UX-210, but there is no particular reason why it 
should not be mounted on the wall near the 
antenna leads or in any other convenient place 
in the station away from the three-tube radio- 
frequency unit. The same holds good, of course, 
for the modulator unit. It could be mounted in 
relation to the rest of the transmitter at any place 
which would permit the two interconnecting 
high-voltage leads to be run conveniently. 

The two UX-852 tubes of the linear amplifiers 
are mounted bottom uppermost so that the grid 
leads are convenient to the output of the modu- 
lated tube. The two leads from the ‘antenna 
coil’ of the UX-210 are clipped across a few turns 
of the inductance L? to provide a coupling link, 
the adjustment of the turns at both ends of this 
link being used, in addition to adjustment of the 
coupling of L5 and Lé, in order to provide varia- 
tion of grid excitation. L?, together with the large 
variable condenser (11, forms a High-C grid 
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circuit for the linear amplifier tubes. Aside from 
its use in coupling the UX-210 to the UX-S52s 
this circuit serves in reducing the harmonic 
content of the excitation power and in general 
improves the operation of the linear amplifier 
stage. The resistances Rf in the grid leads have 
an important function in avoiding parasitic 
oscillation of the amplifiers, while the resistor 
R? serves an equally important purpose in pro- 
viding control of the excitation and in reducing 
distortion in the push-pull stage. These resistors 
will be given further consideration in discussing 
adjustment. 

The output tank tuning condenser is that 
mounted between the two tubes. Above it is the 
tank inductance and the two antenna coils. The 
inverted U-shape tubing over the inductance is 
not, as might be supposed, a handle to aid in 
removing the coil. It is the connecting link be- 
tween the two sections of antenna coil, these 
being mounted, incidentally, from the supporting 
framework of the tank inductance. Since the outer 
ends of the antenna coils are connected to the 
condensers by flexible leads, the coils can be 
rotated through an appreciable are for the varia- 
tion of antenna coupling. 

The two neutralizing condensers of this unit are 
mounted at the rear of the panel and are con- 
trolled by two extension shafts, the knobs on 
which can be seen immediately under the plate 
leads of the UX-S852s. A filament voltmeter, plate 
milliammeter and two antenna-current meters 
comprise the meter equipment of this unit 


rHE TUNING PROCESS 

And now we must discuss tuning and adjust- 
ment, in the telegraph transmitter an important 
business but in the phone transmitter a delicate 
proceeding requiring the-most profound attention 
to detail. 

With everything in operating condition 
oscillator should first be given consideration. If it 


the 
is to be run as a self-excited oscillator the grid and 
plate coils should be proportioned so as to give 
steady oscillation with about S ma. of plate cur- 
rent when operating from a 135-volt plate supply 
With either a self-excited or erystal-controlled 
should provide ample 
tube, though if 


oscillator this voltage 
output to excite the “buffer” 
crystal but no ‘‘buffer”’ is used it is certain that a 
“power”’ crystal with about 400 volts on the 
plate of the tube will be necessary for full exci- 
tation of the modulated amplifier. The “buffer” 
stage is, for this reason, serving the added useful 
purpose of permitting low oscillator power and 
convenient operation from a separate plate supply 
In the case of this particular transmitter the 
oscillator is driven from the 135-volt receiver 
“B” battery but there is no reason why a “B- 
eliminator” (the 135-volt type of which is almost 
a glut on the market) could not be used with 
Similar satisfaction. When the tube is running as a 
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self-excited oscillator the ‘“‘bias’”’ lead is run 
through a 10,000-ohm gridleak to the negative 
filament lead. For crystal operation 22% volts of 
bias has been found effective. 

In checking the oscillator operation, and for 
that matter the operation of any section of the 
transmitter, it is almost essential to use a “‘ tuning 
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THE SECTION COMPRISING THE OUTPUT 


LINEAR AMPLIFIER 
Two UX-852 tub in inverted position are used 
Vr) t equipment ts underneath them, the 
fe tcomp ts above. Though arranged 
l the two other sections of the trans- 
d f¢ i be op ted in any ¢ y , 
the ) ym and fed th ha two- 


iamp”’ consisting of a flash-lamp bulb connected 
in series with two or three turns of wire. These 
turns, of course, are coupled loosely to the partic- 
ular tank coil under examination to determine 
the presence and approximate amplitude of radio- 
frequency current in the circuit. The tuning of the 
oscillator, crystal or self-excited, is greatly facili- 
tated by the use of this lamp. 

Once the oscillator has been caused to run 








ste n the required frequency the plate 
volt applied to the plate of the screen-grid 
I ibe with the grid bias at about 135 
volt e plate voltage is of the order of 600. 
Wher oscillator is switched off the plate 
curre! this tube should be brought approxi- 
ro by adjustment of the grid bias. 
Wher sscillator is switched on this plate 
curre! ild rise to about 20 ma. With the bias 
ft djusted to the point where no plate 
when there is no grid excitation 

ert cut-off”’ point) the tube operates on 
the nd of its grid-voltage plate-current 
ir iid to be running as a Class B ampli- 
fier he aid of the tuning lamp it should 
ble to tune the plate tank of the 
UX out difficulty and proceed to the 
neutr n of the UX-210. This process is 
as usual, with the plate supply to 

lisconnected. First the tuning lamp 

. ghtly to the UX-210 plate tank and 
tralizing condenser set at zero the 
ndenser is rotated until the tuning 

lar he light may light only dimly and 
to search for the resonance spot 

le care. Once it has been found the 

ndenser should be adjusted in 

condenser being readjusted each 

he point is found where no radio 

be detected by the tuning lamp in 

late tank. It is well then to continue 

the neutralizing condenser until 

uched where current is again de- 

way it is possible to find a setting 

or ralizing condenser midway between 


1 4 | 2 C 
= HH iH acu :  «. 


the eurrent went out and the 
back. Neutralizing, when one 
is surprisingly simple 
ind that there is no need to get 
‘ possibility of self-oscillation 


practice, 


ter of this type in which there 
| tuned to the same frequency! 


TIC BIASING 
lator switched off, the bias of 
ld be adjusted to the “‘cut-off”’ 
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; oint (where plate current ceases). This probably 
will be of the order of 11214 volts. Now this value 
of bias should be doubled. In other words, it should 
be increased to 225 volts under these conditions. 
This means that the excitation arriving from the 
UX-865 will have to swing the grid of the UX-210 
112 volts before any plate current flows at all, 
and much further than that if the plate current 
is to be driven up to the normal value. In short, 
the grid of the modulated amplifier must be 
provided with a relatively terrific sock by the 
preceding tube —the reason why a “power” 
erystal is advisable if it is to excite the UX-210 
cirectly. When operating with the bias far beyond 
the ‘“‘cut-off” point, the amplifier is said to be 
running as a Class C amplifier. When so operated 
the efficiency of the amplifier is very high and the 
output power varies as the square of the plate 
voltage within certain limits —the condition 
necessary for modulation free from distortion. 

If the UX-210 is to be used to operate directly 
into the antenna, attention can now be directed 
to the modulator section. With 135 volts on the 
plate of the speech amplifier, satisfactory opera- 
tion should be obtained with 9 volts of grid bias. 
if possible a low-reading milliammeter should be 
connected in its plate circuit, however, to make 
certain that no plate current fluctuation is caused 
when the microphone is spoken into. The same 
should hold good with the modulator. With 600 
volts on the plate of this tube the correct bias 
will be of the order of 112! volts. Under these 
conditions the plate current will hold steadily at 
50 or 60 ma., when modulation is taking place. 
Should it fluctuate, further grid bias adjustments 

should be made. 
At this stage the antenna may be con- 
nected and the coupling and tuning ad- 


ae justed to give maximum antenna current. 


ect tare = Adjustment of the gain control and talk- 
ing position is now necessary in order to 


= obtain speech input to the modulator 


not greater than that necessary to give 
full modulation on the loudest tones. The 
correct adjustment is quite difficult to 
judge but there are three methods of 
gaining an approximate idea. The first 
is to hum a constant note near the 
microphone and adjust the gain control 
until the antenna current increases by 
about 25°) of its normal value. Com- 
plete modulation probably is then taking place. 
\nother check, probably a very approximate one, 
is to listen to the output of the transmitter with 
a crystal monitor —a rig which should be avail- 
able in every amateur phone station. It may 
consist of nothing more than a hank of, say, 
twenty turns of wire connected in series with a 
fixed erystal detector and a pair of head phones. 
With an assistant talking near the microphone 
an excellent idea of the voice quality can be ob- 
tained by holding the coil of the monitor near an 
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untenna lead. Then, the gain control and the talk- 
ing position can be varied until the point is reached 
where noticeable distortion can first be detected 
The third possible check is to listen to the trans- 
mission in an ordinary oscillating monitor in order 
to observe by just how much the carrier is being 
hacked up by the speech. This probably is the 
most approximate check of all. 

The checking of possible frequency flutter can, 
however, be made splendidly with the oscillating 
monitor. With the earrier tuned to zero-beat the 
quality of the speech should be just as free from 
distortion as in a non-oscillating receiver. This 
check also can be made splendidly by an observ- 
ing station. And, while we're on the subject, try 
tuning your receiver in an oscillating condition 
to zero-beat with a few amateur phones. Observe 
just how searce are the phones, not crystal- 
controlled, which are intelligible under these 
conditions. 


rUNING A LINEAR STAGE 

The adjustment of a linear amplifier may now 
be considered. The primary adjust ment is that of 
grid bias. With an amplifier of this type it should 
be adjusted to the point where the plate current is 
the same irrespective of whether excitation is 
applied or not. This. however, is presupposing 
that the excitation has been adjusted, and for 
this reason the best scheme is probably to adjust 


the excitation to give the normal plate current o 


the tube. Then, without paving particular atten- 
tion to the plate current, the excitation is in- 
creased by the means already mentioned until 
the point is reached where further increase 
excitation does not increase the antenna current 
Then the excitation should be reduced by de 


until the antenna 
\t this stage 
slight adjustment of bias may be made to hold the 


creasing the resistance of / 


current is half the maximum value 


plate current constant with and without grid 
excitation 

Under these conditions the tube will be oper- 
ating as a linear amplifier, with its output at one- 
quarter normal power but ready to be pushed up 
to full power when the exciting tube is fully 
modulated. 

lhe adjustment of a push-pull stage differs in 
that the grid bias is adjusted to the cut-ofi point 
when no excitation is applied hen the excitation 
is brought to the adjustment where half maximum 
antenna current is obtained, as before 

It might be mentioned that variation of the 
coupling of L5,L6 and of the resistor 2? upsets 
the tuning of both the tanks L5-C? and L?-C7/1 
and (11 therefore require 
constant readjustment. 

Neutralizing of the linear amplifier is carried 
out in just the same manner as in the case of any 
other amplifier In the case of the push-pull stage 
the two neutralizing condensers are varied to- 


The condensers ( 


get he r 


+ 
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Antenna coupling is another important adjust - 
ment. Reduction of the coupling below the point 
of maximum antenna current usually is desirable 
for phone work. 

The transmitter is, of course, an excellent code 
transmitter when suitably adjusted for that 
work. When the UX-210 is used as the output 
tube it is only necessary to provide some good 
standard keying system to convert it for tele- 
graphing. The linear amplifier, however, when ad- 
justed correctly for phone is not adjusted for the 
best performance on code. In the case of the push- 
pull amplifier it is necessary to cut out the resistor 
?? in order to get full excitation and maximum 
antenna current. When a single linear amplifier 
tube is used it is advisable to increase the bias to 
somewhere near the cut-off point in addition to 
increasing the excitation. 


YES, IT PERFORMS 

Perhaps it would be as well to mention that the 
phone, provided in this article to illustrate the 
application of the ideas treated, really has 
worked. It has been on the air only three 
nights since it came out of the Laboratory -one 
night with the UX-210 as the output tube, and 
two nights with the UX-S52s feeding the an- 
tenna. Only stations in the Eastern States were 
heard but all that were called were worked. Re- 
ports of the audibility of the signals with the 
UX-210 output varied from QSA4 to QSA5 and 
several were to the effect that thev were the loud- 
est phone signals on the air. In all cases the voice 
quality was reported as being excellent. With the 
linear amplifier in operation the reports were 
slightly more flattering. At the same time we 
must mention that we overheard one amateur 
tell another that he sounded like a broadcasting 
station. We couldn't help thinking what a horri- 
ble broadeasting station that must have been 
We knew then that we would have to discount 
heavily the reports we had been receiving. 

We feel that even with all these words this is a 
pitifully incomplete treatment of the subject and 
we know that contributors to QS7 can make al- 
most limitless additions subtrac- 
tions. We do feel, however, that somewhere in the 
treatment lie at least some partial remedies for 
the unfortunate epidemic of vocal afflictions 
with which the amateur phone game has for so 
long been cursed. Here are the key thoughts: 

1) The strength of phone signals is dependent 
not upon the antenna power of the transmitter 


yx yssil ily 


but upon the variation of it. 

2) With modern systems this variation can be 
carried to the 100°, mark on the modulation 
peaks. A relatively enormous gain in the effec- 
tiveness of a transmitter is therefore possible 
without the necessit y of power supplies or tubes 
of higher power rating. 

3) High modulation percentages, however, go 
hand in hand with drastic voltage variations on 
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uly from the tube being modu- _ satisfactory providing they are spoken into in the 
correct: manner. 

isolation of the oscillator or the (S) Good amateur phone transmitters may ap- 

ntrol becomes of the greatest im- pear expensive. If, however, expense is considered 


frequency flutter definitely and — in relation to the signals produced in distant re- 


iver, even if the modulation is age present-day phones, far greater value for the 
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odulated. This, in turn, spells (7) The speech quality can be no better than 
or frequency modulation unless that put out by the microphone. Good micro- 
ing the carrier frequency is well phones are expensive but the cheap ones are often 


distortion between the trans- ceivers they represent, in comparison with aver- 


amateur’s money. 


ison, With any transmitter in 





tor is modulated (and to some ‘ a a ee ‘ 
itters of the oscillator-ampli- Midwest Division Convention 
h quality obtained in a monitor 


seg May 10th-11th at Ames, lowa 
not necessarily similar to the 


erved at a distance. HE Campus Radio Club of lowa State 
remembered that a good phone College is again sponsoring this year’s an- 
a different animal from the nual convention, and if experience is a good 


lhe tubes, their voltages and — teacher those attending will feel well repaid for 
require treatment differing making the trip. 


graph practice Continued on page 88 
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The President’s Corner 


A WORD FROM 
HIRAM PERCY MAXIM 


PRESIDENT OF THE AMERICAN RADIO RELAY LEAGUE AND 
OF THE INTERNATIONAL AMATEUR RADIO UNION 





Being an Amateur gg 


the things that every one of us A.R.R.L. people enjoy is being an amateur. I 
pondered often as to the why of this. It is not easy to explain. ‘here may ‘ { 
st a touch of the heroic in it, and every one of us with red blood in him likes ; i 
ness to a certain extent j £ 
late into the night, we study and we defy failure, and we spend time and money | 
whatsoever of gaining any tinancial reward. In public emergencies we are j i 
our sets dav and night on end, dropping our personal affairs entirely. The ( 
ting pay for it is abhorrent. Our reward is that kick that comes from success- ' 
ng an extremely difficult and worth-while result u 
hink of Sir Isaae Newton when | get to mulling over this amateur matter. He t 
His job was the chair of mathematics at Cambridge in England. He got paid : e 
vhen it came to astronomy, optics, acoustics and physics generally, where he W 
vanced scientitic knowledge, he did not get a penny, because he was a dyed- 
eur 
pletely outstripped his professional contemporaries in solving the great 
estions of his day. He deduced the law of gravitation and its important sub-laws 0 
v-wire” equipment. He made the professionals follow where he led. He makes e 
g an amateur ol 


useless’ short waves that were handed out to us di 
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A General Purpose Audio-Frequency 
Power Amplifier 


By James J. Lamb* 


HE number of inquiries received by the 

Technical Information Service request- 

ing design and constructional data on 

audio-frequency amplifiers of high gain 
and power output is evidence of a considerable 
interest in this type of equipment on the part ol 
the amateur fraternity. Motivated 


must of necessity be extremely approximate, 
since there will exist a wide variation in the 
absorption losses, echo effects and the like with 
different auditoriums. The following specifica- 
tions may, however, be taken as of a conservative 
nature. For home use and small auditoriums 




















by this apparent demand for infor- 
mation on such equipment the am- 
plifier and associated apparatus 
described herewith have been de- 
signed and constructed, the units 
being so correlated as to be adapt- % 
able to a number of uses. ‘lhe 
utility ranges from service as the 
audio-frequency input for a phone 
transmitter to that of furnishing 
the musical score for the home or 
small theatre motion picture. As a 
matter of humorous interest, the 
thing mav be made to furnish a 
variety of sound effects as well, 
since by making the proper mis- 
adjustments the amplifier IS (2- 
pable of generating the weirdest of 
wails; the rattle of machine guns 
or the roar of almost anv type of 
airplane motor. Although these 
proper misadjustments cannot be 
definitely sper ified it is very prob- 
able that the constructor will 
bump into a sufficient number of 
them to satisfy the most discrim- 
inating lover of racket before he 
gets everything about the rig 
properly adjusted. Before going 
into the details of the design and 
construction of the amplifier, 
power supply and phonograph THE COMBINED DOUBLE PIIONOGRAPH, AMPLIFIER AND 


units illustrated, it might be well 

to consider the features of such 

equipment necessary for the various purposes to 
which the devices are intended 


THE AMPLIFIER 


The first consideration is, of course, the amount 
of undistorted power output required. This 
consideration must be determined by the amount 
of coverage necessary in the case of public ad- 
dress or theatre use, the power being specified with 
relation to the seating capacity of the auditorium. 

This method of determining power requirement 





*Techni il Information Service, A.R.R.L. 


POWER SUPIPLY 


accommodating audiences of a few hundred, not 
more than two watts of undistorted out put should 
be required. This degree of output is obtainable 
with a power stage utilizing two UX-171-A tubes 
in a push-pull circuit or from one UX-250 tube 
with 350 volts on its plate. For auditoriums 
seating up to 1000 persons, four or five watts are 
ample and this power is obtainable from one 
UX-250 tube operating with a plate voltage of 
150. For auditoriums seating 2000 to 2500 persons 
ten watts will serve and this order of power may 
be realized with an output stage utilizing two 











UX-2 a push-pull arrangement, their 
plate ing 450. For outdoor use, the 
latter is capable of delivering in- 
telligi to audiences of as high as 10,000. 


Hay ed upon the power output desira- 
ble for e, the next step is to determine 
ltage amplification which must 
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crophone transformer is almost as difficult of 
specification, since there are microphones and 
microphones. It may vary from much less:to con- 
siderably more than the voltage obtainable from 
the receiving set detector output circuit. With 
the magnetic phonograph pick-up things are more 
satisfactory, and the output may be given as 1 to 
114 volts. Considering !; 
volt as the signal input 
voltage applied to the grid 
circuit of the first ampli- 
fier and assuming tubes 
having an amplification 








factor of 8, one stage of 
transformer-coupled am- 
pliiication should precede 
the power stage of the 
two-watt output variety 
7 and two stages should 


R, ai 3 








He | 


precede the power stage 
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in amplifiers of the five- 
and ten-watt output. In 
any case the input must 
be provided with a gain 
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| control to limit the input 
voltage to a point below 
that where excessive volt- 
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Yaxley Plug Cab/e 


FIG. 1 THE POWER AMPLIFIER 
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sformer, 


fudio Frequency Transformers, 


Pull Ir put Transforme r. 
Output Choke No. 248. 
hm rece nq arid leaks. 


} t 100,000-ohm potentiometer, 


forr 
type 


fentrometer 


fixe nelenser 


See text.) 


ole . 
f iter condensers, 


SPST 
SP .D.T 


re ‘ 


order that it mav 
necessary permit 
re available power output in 


pre ge in 


recer\ Ing to 
ring the voltage amplifica- 
tion must be given to the 
signal 1 s to be impressed on the 

is involves the source of 


Possi rees are the detector output 
( r ondary of a modulation 
tra fr in conjunction with a 
micré t of an electro-magnetic 
phonogr It is obvious that the volt- 
age real put of the first amplifier 
tube r t f a detector tube will be 
subject etween very wide limits, 
and ar ge must be specified with 
CTOSS¢ ing fingers, we hazard 1, 


the secondary of a mi- 


o-buttor type. 





180v. 450¥. age swing reaches the 
grids and causes distor- 
tion. 

Tubes of the UY-227 
type are most suitable for 
the voltage amplification 
stages when a.c. filament 
supply is to be used, as 
they operate with a mini- 
mum of hum, are non- 
microphonic and _ their 
characteristics are such as 
to permit their use in con- 
junction with standard au- 
dio frequency transform- 
ers. Where d.c. filament 
supply is to be used the UX-112-A type of tube 
is recommended for the voltage amplification 
stages. In three-stage amplifiers which are to be 
operated at the “wide open”’ position it is sug- 
gested that the second stage be of the push-pull 
type as well as the final stage, since the possi- 
bility of distortion resulting from overloading o! 
the second stage will thereby be reduced. It 
must be remembered that while the final push- 
pull stage may be over-loaded to some extent 
without the introduction of serious distortion, it 
cannot correct for distortion introduced in a 
preceding stage. 

With an idea of the power output and gain 
required in mind, the constructor is ready to 
proceed with the design of the amplifier. ‘The 
choice of equipment should not prove at all 
difficult in view of the fact that there are now 
available so many high quality types and makes 
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of components of specified characteristics. This 
is particularly true of inter-stage coupling devices, 
those used in the amplifier illustrated being typi- 
eal. The precautions to be observed in this con- 
nection are that the units have a good 
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form of Frost phone-cord tip jacks, as are also the 
output and positive high-voltage terminals. These 
are used solely in the interest of the convenience 
they lend such an experimental layout and bind- 





flat frequency characteristic curve over 
the musical range of frequencies, that 
the primary windings have sufficient 
current carrying capacity to accommo- 
date the plate current being drawn by 
the tubes and that the cores do not be- 
come saturated at this value of current 
through the primaries. In the case of 
the plate circuit of a push-pull stage 
the latter consideration is, of course, 
eliminated; the current flows through 
the two sections of the primary winding 
in opposite directions and the flux due 
to d.c. plate current is therefore zero — 
providing the two sections are balanced. 
Such features as are conducive to the 
maintenance of high quality of repro- 
duction and to the elimination of ob- 














jectionable hum should be incorporated 
and the location of the various parts 
with respect to each other should be 
such as to make the length of connec- 
tions carrying audio-frequency current / 
short and they should be as widely 
separated from each other as possible 
The latter is particularly important in 
the grid and plate circuit wiring. A.c. filament 
connections should be run as twisted pairs and 
if possible allow frequency and d.c. power wiring 
should be cabled. 

he amplifier illustrated in the photographs 
is wired in accordance with the circuit diagram of 
Fig. 1. It consists of three transformer-coupled 
tages, the either nuicro; 


hone, 


input being 


THE POWER SUPPLY 
ngement of the equipment as viewed from the rear. 
ormers are at the extreme left, the rheostat in 


beside the filament transformer for these tubes. 
s, filter and panel carrying the 
The Yaxley cable and positive 


rectifier tube 


next in order, 


ing posts would serve almost as well. Switch S, 
either the microphone transformer 
secondary or the radio-phonograph input trans- 
former secondary to the grid of the first amplifier, 
in the up and down positions respectively. 
Switch S, closes the microphone battery circuit 
and should be closed before S. is thrown to the 
micro) hone connection as otherwise a consider- 

able jolt will be given the first 


connects 








amplifier tube grid and an objec- 
tionable thump in the reproducer 
will result. The gain control, ), is 
very effective and volume may be 
controlled from a whisper to a 
thunder. The resistors 2; serve to 
prevent audio-frequency coupling 
between the various grid circuits 
to a considerable degree and also 
are effective in preventing the 
flow of excessive grid current in 
case of improper grid bias adjust- 
ment. The capacitances C, and C3; 
act as by-passes for such audio- 








det« ctor output of a radio receiver or phonograph 
pick-up. The various input terminals are in the 








frequency current as may tend to 
flow in these circuits and in the 
plate return circuits as well. 

(’,, connected across the second- 
ary of the audio-fre- 
quency transformer, shunts this 
grid circuit so as to give a high frequency cut-off 
and is particularly effective in reducing record 


second 
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ograph input. Records vary 
yuunt of surface noise as do 
amount of hiss produced 
nser also tends to produce an 
g the lower frequencies to 


the proper capacity required 


effect being ascertained by 


a value of .0O1 to .002 was 


satisfactory, although this 
best with a transformer of 


variance with that used in this 


The output device is a 
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speaker winding or speaker input transformer 
primary impedance. If more than one speaker is 
to be used, they should be connected in series or 
series-parallel and the proper pair of choke out- 
put taps should be determined by experiment 
If there should be a possibility of persons touch- 
ing any live part of the output circuit or speaker 
terminals, it would be advisable to connect a 
2-ufd. condenser in each side of the line, since the 
high voltage plate potential is applied to the 
circuit although any two terminals in a pair are 
at zero potential with respect to each other. 

It might be advisable in assem- 
bling the amplifier to delay the per- 
manent mounting of transformers 
7, until the unit has been given a 
test, as there is a possibility that 
R: these transformers may pick up 

















. a a =" = some hum from the power supply. 
ral | In this particular job this was not 
; | | R, found necessary, however, although 
a Bi | l “ the power supply was mounted 
——S>=~-—S~—Ss | }—o-44¥ directly below the amplifier. In 
gs wiring, all transformer cases should 
4 | J =o —, se = 
- | tt x er anc to the negative ugh volt 
— | | . = use which should be grounded. Chi 
rr ae | +. is very important in the eliminatior 
; | | orvrd of hum difficulties 
— | | 
i ae m ' ' rHE POWER SUPPLY 
a Nav c? ¢ Sav -8 +c | 
Varley Plug Cad Needless to say the power supply 
for an amplifier such as that de- 
) SUPPLY scribed must be of a husky sort 
thy ‘ The total plate current drawn by 
the tubes is around 125 milliam- 
peres and to this must be added the 
I | current flowing through the voltage 
divider on the filter output, bring- 
ing the total current load up to 155 
or 140 mills. Allowing for voltage 
drop in the rectifier tubes and in 
the filter, the transformer should 
have a plate supply winding rated 
at 600 volts at 150 milliamperes or 
0) to 100 watts. Three filament 
a ; windings must also be provided, 


| choke of characteristics 
reuit of the UX-25C tubes 
tions should be made to 
or 3 and 5; the combination 
on the impedance of the 





two capable of handling the UX- 
281 and UX-250 filaments and 
one for the UY-227 heaters. Most 
power transforme rs available in- 
corporate the plate and two 7!5- 
volt windings, and the 2!5-volt 
supply for the 227 tubes may be 
obtained from a separate trans- 
former designed for that purpose 
The latter transformer should be 
equipped with a rheostat to accurately adjust 
the secondary voltage under varying line voltage 
conditions, as the value of 227 heater voltage is 
quite important. 

The filter chokes should be amply large to 
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handle the total output current without satura- 
tion or heating, and the filter condensers should 
be capable of withstanding the full rectifier 
output peak voltage under no load conditions 
Filter units of the ratings specified in the cut 
label of Fig. 2 should be satisfactory. 

Referring to the circuit diagram of Fig. 2. 
it will be noted that the arrangement is quite 
usual with but few exceptions. It was found that 
there was no advantage in using a final filter 
eapacity on the high voltage supply to the UX- 
250 push-pull stage, and that the capacity avail- 
able for this purpose could be used to much 
greater advantage across the plate supply to the 
227 plates. It was also found worth while to use 
battery grid bias on the 227 tubes in place of the 
resistor bias provided for this purpose as the 
low end was found to be much better when using 
battery bias and tendency to motorboat on the 
part of the amplifier was entirely eliminated 
As a matter of fact, the quality in general was 
found to be considerably augmented by sub- 
stituting battery bias on the push-pull stage as 
well, and for best results the use of battery bias 
is urged. If it is desired to realize the maximum 
possible out put of the amplifier. the plate voltage 
on the push-pull stage should he raised to the 
full 450 volts available from the rectifier and 
filter. This is accomplished by connecting the 
negative “B,” positive “C’ and 227 heater 
center-tap wires to the outside terminal of Fs, 
the negative bias for both the 227 and 250 tubes 
being taken from batteries. ‘The bias batteries 
mav be of the small type 22!'s-volt units, four 
being necessarv. The battery 2, consists of two 
1!5-volt units in series and is effective in reducing 
hum. since it is connected between the center 
tap of the 227 heater winding and the cathodes 
of these tubes, making the cathodes negative 
with respect to their associated heaters and 
preventing electron flow from the heaters to the 
cathodes. The flashlight bulb F, connected in 
series with the negative output lead of the 
rectifier, serves as a fuse in protecting the rectifier 
tubes and transformer winding in case of ac- 
cidental short circuit of the output or the blowing 
of a filter condenser. It is also useful in indicating 
current variation, since it glows at about half or 
two-thirds full brillianey under normal rectifier 
load, and serious variations in current output ar 
readily made visable. 

In making adjustments, a high resistance d.c 
voltmeter of the multi-range type is particularly 
useful, and all plate voltages and grid bias 
voltages should be carefully checked before 
attempting to put the amplifier and power unit 
into operation. The filament voltage of the 281, 
250 and 227 tubes should be checked with a good 
a.c. voltmeter, as there are bound to be variations 
in line voltage — and the transformer secondary 
voltages are not always as specified, but change 
under different load conditions. In first placing 
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the amplifier in operation, it would be advisable 
to check the plate current of the tubes with a 
milliammeter, each tube being checked sepa- 
rately. The grid bias voltages and gain control 
should be adjusted so that none of the plate 
current readings vary with the input signal, as 
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variation in plate current immediately indicates 
distortion. If the amplifier should show a tend- 
ency to motorboat, the capacity of (; in the 
amplifier may be increased to good advantage. 
However, with proper grid bias and input signal, 
no such motorboating should occur 


THE PHONOGRAPH UNIT 


For the furnishing of uninterrupted musical 
programs, the double turntable and _ pick-up 
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sity of demonstration on the part of the individual 
applicant. 

The Commission has acquiesced. Although am- 
ateurs are not excepted from this licensing stand- 
ard, the Commission feels that proper amateur 
operation im accordance with regulations satisfied 
the requirements of law and accordingly on Feb- 
ruary {th the Commission took the following 
action: 

“On motion duly made and carried, the Com- 
mission directed that answer to the request made 
of applicants for amateur radio station licenses, 
application Form 5-A, as to whether the opera- 
tion of such station is in public interest, 
venience or necessity, may be omitted from such 


—A. BW. 
Strays 5, 


W70OQ is enthusiastic about the idea of making 
QsL ecards from a zine engraving. His own cards 
made from a drawing done in India ink 
on a sheet of drawing paper about twice the size 
of the card. No particular artistic abilitv is 
necessary to make the drawing, he says, and the 


con- 


applications.” 





were 


zine plate should not cost more than 35 or St 
The printing job from the plate is quite cheap 
and a new batch of ecards can be struck olf at 


inv time without the need of type setting 
the peaked audio frequency amplifier in th 
four-tube “1920” receiver is not. satisfactory 


for phone reception. For this work, as mentioned 
on page 20 of the February QS7, a switch can be 


d stage. WICRC 
He has Arrange dl 


provided to eut out the peak 
alternative scheme 


proposes aun 


the Ford coil secondary its tunin condenser 
grid condenser and leak on a 
Also he 
on a similar base so that it mav be plugged-in in 
place of the peaked coupling unit. A further al 


y 
all ** plug-in 


base has arranged an audio transformer 


ternative 
the peaked unit but fitted with 
the Ford coil secondary 
frequency characteristics would then be obtained 


would be to arrange a base similar to 
a resistance in- 
stead of Better audio 
than with the transformer 

Rain leaked through the lead-in at WSDRI 
and after cleaning up the mess it was found that 
the UX-210 showed symptoms of water in the 
base. WSDRU drilled a hole in the 
the water could leak Unfortunately the 
water and the vacuum leaked out together. 


base so that 


out 


W2ADZ reminds us of the five comprehensive 
articles on television which appeared in the Oc- 
1027, Le ll Py) Technica 
Journal, They should be of great value to tele- 
Vision though they were 
printed more than a vear ago This and other 
issues of the Journal ean be obtained from the 
Information Department, American Telephone 
and Telegraph Co., 195 Broadway, New York 
Caty 


tober, issue of the gslen 


experimenters even 
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Beats 
By J. E. Smith* 


NY FELLOW, as the saying goes, 
knows his beats, knows his vegetables 

That may not be a very intellectual 

manner of speaking, but it is a fact that 

anyone who has a good knowledge of how beats 

are produced, controlled and measured, and who 

is acquainted with the many ways in which beat 


who 


phenomena can be used, certainly must have a 
good knowledge of electrical principles. 
Everyone knows what. beats are. One may not 
consciously be aware of the fact that he has this 
knowledge, but, nevertheless, is making use of it 
every day of his life. Go to your radio receiver 
and tune in a baritone or a soprano, and lister 
carefully. Do you notice how the voice 
wavers as the singer holds a long note? 
If it waver, tune in another 
station and listen to a better singer 
What does that last 
Merely, that the quality or timbre of a 
person s voice, or of an instrument, de- 
pends to a great extent upon the num- 


does not 


sentence mean? 


ber of overtones, as they are called. in 

the sound produced by the voice o1 

<trument, and when these overtones are 

generated together they produce whe 

partial evi- 

dence of either many overtones or of strong over- 
sound. We Say arlial evidence 

} 


because the presence ot beats does not nece ssarily 


are known as beats. The beats are 
tones in the 


mean that the timbre or quality of a sound is 


rood. ‘he beats may result from a mixture « 
] leasant tones or dissonances s they ire 
led 
‘hat the beats have cons! , value, how 


ever, in connection with the timbre or quality Is 
actually 


well recognized; the violinist produces 


artificial beats as he plavs, bv rocking his finger 


on the string of the instrument. This makes the 


active portion of his string longer and shorter bv a 
small amount, and SO changes the pit h of the 


note he is playing by a similar small amount. 


his is done several times a seeond, and the ear 


perceives this variation of the pitch as a slow beat 


note. In this way the violin or cello, already rich 
in overtones, are made 
still richer in these 


to sound as if they wer 
tones which please the ear 
rvertones and heats that we 
ditierent musical instru 
lo go a little further, it is actually 
enabled te distin- 


it is by means of 
are enabled to tell the 
ments apart 
by means of these that we are 
the voices of dil 


erent individuals and to 


catch the varied and different shades of meaning 


tl Radio Institute, 1éeb : nd U streets 


N. W., Washington, D. ¢ 








in their voices as they speak. Men have voices 
richer in overtones and beats than women; chil- 
dren have voices with relatively few. That is why 
they are so shrill. Sopranos have fewer than con- 
traltos. This is because the notes they sing are 
higher; overtones are pitched higher than the fun- 
damental, and it is clear that there is an upper 
limit to the capability of the vocal cords for pro- 
ducing high-pitched notes. 

Let us find out what a beat is. Suppose we go on 
# pienie and put up an old-fashioned swing on one 
of the trees. Our lady friend takes her seat on the 
wing and we find ourselves assigned to the task 
of keeping the swing going. We give it a push to 


- 
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When it comes back we give it another 
push, and soon it is swinging quite high. Now we 
stop pushing it at each swing, and are content to 
give it a shove at every other swing. It is clear 
that each time we push it, it swings harder than 
lf the swing is 
rocking at the rate of 20 swings a minute, we can 
say there are ten per minute, or there 
re ten times per minute during which it swings 
harder. So, if we pushed it only every fourth time 
there would be five beats per minute. If we push it 
would be no beats, for 
when it would swing 


start it of 


those times we do not push it. 


‘heats 


very time it swings there 
there would be no 
arder than at other 
we can begin to think of sound waves, for 
by the air through which the 
sound travels swinging back and forth. Suppose 
ve have a certain sound creating vibrations of the 

rn the and that at a given instant and at 
air is moving in a definite 
irection, Then, if another sound in the room also 


Tinie 
Now 


these are caused 


room 


certain point the 


causes the air at that same point and at that same 
nstant to move in the same direction, the two re- 
other. At another moment, perhaps, 
second sound will not be in 
tep with the first and will tend to neutralize the 
vibration caused by the first sound. This rise and 
fall in amplitude of the combined waves consti- 
u he beat in which we are 


es The 


nioree ¢ rel \ 


ey ration ol the 
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its so created is equal tothe — rather low note of 100 eveles per second. If we 
the rate of vibrationofthetwo — tune the receiver to exactly the same frequency as | 
is, if one wave is vibrating at that of the carrier wave, the difference will be 
mes a second and the other at zero, so there will be no beat note at all. This is 
l nd, there will be 100 beats per known as the ‘“‘zero beat" condition. If we would 
S ictually hear a sound which has _ turn the dial still further, we should find that the 
a] nding to 100 eycles per second. It beat note would come back again, starting at a ‘ 
low-pitched note, but we shall low pitch, gradually rising until it passes out of 
If the frequencies of the two —_ audibility. It makes no difference which wave has 
10 eycles per second we shall the higher and which the lower frequency. The ‘ 
beats each second, but there _ pitch of the beat depends only on the difference be- 
tween the two. j 
Let us see how beats may be created in the | 
laboratory or workshop. Take a simple radio fre- 
quency oscillator, such as we have shown at the ( 
left in Fig. 1. Then take anecther oscillator, { 
made exactly the same as the first, but this time 
\ include a grid leak and grid condenser, so that 
\ Lower hit what we really have is an oscillating detector. ‘ 
of quads ty, This is also shown in Fig. 1. This gives us the c 
rrrc7 rrr same state of affairs which we discussed in the pre- 
a vious paragraphs. The oscillator at the right in h 
- ° big l may be considered to be the broadcasting n 
Cs station, and the one on the left is the oscillating s 
FIG. 2 receiver. The beat note passes through the af q 
transformer, and may then be amplified and T 
itch to the beat note. This heard coming out of the loudspeaker. We can ‘ 
ire so slow that the earcan make the beat note any frequency we want by h 
rately. When the frequency tuning one oscillator or the other. S 
to about 25 per second, the (ne of the simplest applications of the set-up ot 
h each beat sep 0 
fo perceive an Bu “ e 
! 
ient to give the st 
what beats are 
nore concerned eT 4 ee 
AUDIO AMPLIFIER L.S, 
do with them in a me 
circuits, and how 
various ways 
radio circuits 
although, of PLLILOI 220222087 
en caused by the Cs 
vo or more radio. 
in a given cir- FIG. 3 
with the whistling sound = apparatus is in measuring the eapacity of con- 
our radio receiver happens to densers. Suppose the condenser (, is a standard 
trying to tune it to some sta- condenser — that is, we know its capacity at any 
dial around we soon begin to setting. Tune the two oscillators so as to obtain 
| whistle. Suppose we stop — the zero beat condition, then connect the unknown 
und consider what isoccurring condenser C, in parallel with Cy and reduce C, 
receiver to be oscillating at until the zero beat is again obtained. The amount lk 
r second (300 meters). We may by which we had to reduce C, is equal to the » 
rrier wave of the station to — capacity of the unknown condenser C,. CN 
to tune as being 1,001,000 There is a serious difficulty with this method, th 
i trifle less than 300 meters however, which detracts from its accuracy, and 2c 
r tween the two frequencies is — this may be explained with the aid of Fig. 2. Sup- th 
10 is the pitch of the whistle or pose, as we turn C, slowly, the beat frequency 
y comes into audibility at a very high frequency, fir 
I lial a little more, andtune the — decreases steadily in the direction of the arrow, er 
r to 1,000,100 cycles per second. and then becomes of too low a pitch for the ear to aU 






»w only 100 cycles so we heara perceive as a tone. In other words, the beat fre- 
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queney passes below audibility. As we continu 
to rotate C, we shall not be able to hear the beat 
note again until it rises on the other side of zero 
beat. In other words, there will be silence between 
the points «a and b of Fig. 2. It is clear then that it 
will not be possible to set the condenser Cs at the 
exact position which gives the zero beat. 

In order to avoid this difficulty we can make use 
of an idea which is due to Professor Whiddington 
of the University of Leeds, England. We have an 
audio frequency note which we ean adjust to any 
frequency we want in the audible range. Let us 
heat that note against another audible note, in 
much the same manner as we can make one string 
of a piano beat with another string, by striking 
the two strings together. 

Let us modulate one or the other of the oscilla- 
tors shown in Fig. 1 with a constant audio fre- 
quency note, say 1000 eyveles. This may be very 
easily done by connecting a 1000-cycle buzzer in 
ihe grid cireuit as shown in Fig. 3. We shall now 
hear coming from the loudspeaker two audible 
notes. One of these notes is the heterodyne re- 
sulting from the beating of the two radio fre- 
queney oscillations. The other is the 1000-cycle 
note of the buzzer. As (, is rotated then, the het- 
cro ly ne note will come down from above audi- 
arrow in Fig. 4. Let us 
suppose this heterodyne note gets down to 2500 


bilitv, as indieated by the 


cles. We are now hearing two audible notes, 
one of which is 1000 eveles and the other 2500 
veles. These beat with each other, so that we 
hear 2 third note of 1500 cycles. This is called a 
secondary beat. Suppose the heterodyne note gets 
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lown to 1200 eveles. Our sccondarv beat is now 


200 eveles. When the heterodyne note gets to 
xactly 1000 cycles it has the same frequency as 
the buzzer, so that we now have a condition of 
zero secondary beat, This is indieated in Fig. 4 by 
the point a. 

we should 
s would come back again, 
gradually increasing until they passed out of 
wdibilitv. The heterodyne note would at the same 
time decrease until zero beat is obtained below the 


If we should continue to rotate ¢ 
find our secondary beat 
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line ed of Fig. 4. Another point of zero secondary 
beat would be reached at b (Fig. 4). 

In order to visualize how these various fre- 
quencies change with the setting of the condenser 
('s, we have spread out enormously the horizontal 
scale in Fig. 5. In Fig. 5A are shown the radio fre- 
quencies of the two oscillators. The oscillating de- 
tector is supposed to be fixed or constant, so that 
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we represent its frequency by the horizontal line 
bh. As we vary C, of the oscillator, the frequency 
of the latter decreases as C; is increased. This is 
ndicated by the curve cd. 

The heterodyne note or the beating between 

these two radio frequencies is indicated by the 
urve efg in Fig. 5B. That part which is below 
udibility is indicated by the shading. The line Aj 
presents the constant frequency of the buzzer. 
he secondary beats result from the beating to- 
-ether of the two notes represented by efg and hj, 
| are indicated by the curves kmnop. 

\ll this may seem rather complicated, but 
ally it is simple. It may be made very clear by 
utting Fig. 5B in half, along the line fn, and con- 

sidering only one half of it at a time. The action is 
the same on both sides of the line fn. Depending 
on the setting of the condenser (, it is possible to 
hear one note, or two or three notes simulta- 
neously. For instance, when (, is at x (Fig. 5B) 
the only note heard is the 1000-cycle note of the 
buzzer. When set at ¥ two notes are heard, the 
1000-cyele buzzer note and the secondary beat 
note. When set at z all three notes are heard, viz., 
the 1000-cycle buzzer, the heterodyne, and the 
secondary beat notes. The heterodyne has its zero 
beat at f; zero secondary beat occurs at m and o. 
It is very interesting to hear these various notes 
travel up and down the scale as the condenser is 
turned slowly 
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secondary beat is obtained, 


nser is shunted across the 
indard readjusted until zero 
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of the beat phenomena is 
h are emploved for stand 























OST Aprit, 1929 


to beat any of the harmonics of the one against 
any of the harmonics-of the other. For instance, 
the fourth harmonic of the tuning fork (4000 ev- 
cles) could be made to beat with a sixth harmonic 
of the generator. Clearly, the generator would 
have to be set at a frequency of 4000 6 or 667 
‘ veles per second in order to obtain zero beat, and 
thus this point on the calibration 
curve of the generator is obtained. 
It was possible to use harmonics 
of the tuning fork and of the gene- 
rator up to the 10th and in this 
manner obtain about fifty points 
on the calibration curve. 
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There are many other ways in 
which the beat principles can he 








utilized, not only in measuring 
capacities and inductances, but for 





nearly all kinds of frequency 








FIG.6 


Some interesting work was 
s line bv Dr. Jollitfee and 
reau of Standards 

output of a special pre- 
ted by an astronomical 
v frequencies by a har 
is an ordinary audio fre 
is adjusted to distort the 
ing this, a large number 
| is created. At the out- 
nnected a filter, which 
mic. There is then im- 
harmonic amplifier a fr 
{) times the original or 


we assune the origin il 


md. The 20th harmoni 
ecte d irom the second har 
ther filter, furnishing us 


we know to be era 


amplified by an an 


esired to compare this fre- 
nev of a erystal-controlled 
wsed to have a frequen \ 
standard frequency ol 1O0.- 
beat with the frequency otf 
i oscillator, and the beat 
is clearly the difference be- 
neies and is the amount by 
trolled oscillator is in error 
isured in a variety of ways 


ng application of the beat 


| by S. Harris in the Pro- 
for April, 1926. It was de- 
ordinary audio-frequency 
rr, and the only standard 
iilable was a simple 1000- 
lvantage was taken of the 


nerator and the tuning fork 
es, and that it was possible 


standardization and calibration 
in systems which require the ac- 
curate determination of resonance 


eptrays ; 

Letters to the Technical Information Servicé 
still indicate a wide-spread misunderstanding 
over the terms ‘“microfarad and “micro 
microfarad.”’ The unit of capacity is the farad 
a unit far too large for practical use in radi 
work. It is replaced by sub-multiples; the 
microfarad and the micro-microfarad. The micro 
furad is one millionth of a farad and the micro 
microfarad is one millionth of a microfarad 
\ condenser of .0005 microfarads (u«fds.) ear 
therefore be said to have a capacity of 500 
micro-microfarads fds The conversion ot 
microfarads to micro-microfarads, in other words 
is merely a matter of moving the decimal point 
SIN place s to the right. 

W40C has recently been in communicatior 
with the Byrd expedition. The Press of Durham 
North Carolina, thrilled, states, ‘‘ Whitaker ex 
pects to continue his talks with the Byrd operator 
through the medium of the crackling spark which 
sends the Morse continental code hurtling across 
the tremendous space which separates Durha: 
from the polar vovager 

W9FUG suggest that the cover of September 
1928 OST, together with the A. R. R. L. emblem, 
makes a good painting for a slicker! 

W5RZ has added a UX-222 to his long-wave 
honeycomb-coil receiver and finds it highly effec- 
tive. The existing primary of the receiver serves 
as the plate coil for the screen-grid tube, a new 
primary being arranged in the grid circuit of this 
tube. Shielding undoubtedly would be an ad- 
vantage but W5RZ’s receiver operates splendidly 
without it. 
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Alternating Current Rectification as Applied 
to Radio 


(In two parts—Part 1) 


By R. J. Kryter 


and economy with which 
eurrent may be 
ited has made it widely 


throughout this country. As 


HE 


alternating 


ease 
generated 
nd distri 
ivailable 

rocesses 


, , 
esult the majority of the devices and } 


sing electricity, whether in the factory or in the 
sme. have been adapted to operate on this form 
ire! fhe only conspicuous applications 
electricity requiring direct current have been 
he fields of electric traction, elevator service 


1 eleetro-chemical These appli 


processes 


s have all been on such a large sé ale that they 
ustifv the special generation of direct current 
r the operation of large conversion plants using 

ent rotating machinery 
Nhe field of radio communication also requires 
irrent, but at such a variety of voltages 
| currents. at such low powers and in so man) 


ered installations as tO mane the above 


.ds of supply impractical. As a result, the 

id] ( nang radio art has engendere | 
ridden demand for cheap, low-power rectihers 
iti ntire problem ot small-seale alternating 
rret reetrheation has become a specialized 
neh of radio technology. The peculiar require 


interest in many 
heretofore 


* +} 
ol OS 


revived 
which had 


ts of radio have 
xls of rectification 
euriosities, Some 


ts set forth approximately in the order 


as follows 


It should require } minimul 
y It should be ompact 
It should | ilent in operation, cause no 
radial leetrot gnetic disturbar 
and contam no moving parts 
should be eflierent. 
I inges of voltages and currents which thes 
rs must handle are roughly from one to 
\ wres at two to twelve volts and from 


five hundred milliamperes at one hun- 


red to three thousand volts, covering a power 
range trom two watts to one kilowatt 


lhe various rectifiers fulfilling 





above requirements are 


] electrolytic 
i) Aluminun 
) lantalum. 
» ‘Thermionic 
>. Gas Conduction 
lungar 


lb) Mercury Are 
Heliur 


Of these various types the ¢ lectrolytic rectifier 
easily adapted by the experimenter 
the helium tube is best for 


the mercury 


To his special uses 
at medium voltages; 
ire is the most ve rsatile; the Tungar is best for 


to medium voltages; the 


DAA 


heavy currents at low 


a 
ho 


(VVWV elias 


LAA Oye 
a is = — — 


c 





| \JINED FROM VA 
IER ARRANGEMENTS IVD CON 


thermionie valve is best for moderate currents 
the dry contact type is best for 
small currents at low voltages. The vibrating 
rectifier fails completely to fulfill requirements 
No. 2. No. 4 and No. 6 and has fortunately be- 

(he rotating machine usually 
No. 4 and No. 5, and 


{ high voltages; 
{ 


l 


come obsolete 
fails to fulfill items No. 1, 
never fulfills item No. 6. Its characteristics and 
ipplication form a special study. Therefore, 
vibrating rectifiers and rotating machinery will 
receive no further treatment in this article. 











PROBLEM 
is defined bv Jolley, ‘‘should 





enta n of a current which fluctuates 
symt it an axis of time into one 
whi n any fashion whatsoever un- 
sym it the same axis.’ Thus the 
iltert t sine wave, “A” (Fig. 1) will 
be 1 nverted into any of the wave- 
a - = “2, "a wee 
H two are spoken of being ‘‘com- 
plet tion, inasmuch as the current 
is ¥V lirection: the forms ““D”™ and 
| ncomplete” because of the 
pr tive wave. Forms “G” and 
( I t rectification, because the 
loo | sine curve have not been 
alter Curve “B” represents half- 
wat n, the original negative loop in 
\ tely suppressed. Curve “C 
repr ve rectification, the negative 
loot reflected across the time axis 
int tion. Curves “B” and “CC,” 
repr rfect rectification, will be ob- 
tar rectifier which follows Ohm’s 
ln direction, possesses neither 
cay ige, and works into a pure 
re 
e-- } 
— 
| ' 
co | 
& a 


1) l RECTIFIER BUIL7 1S 
f f TENT, SHOWING THE 
VINUM ELECTRODE 


filation, duminun i 


RECTIFIERS 
is one of the oldest 
tifving an alternating 
inexpensive to construct, 
ily being found in any 
It is especially prized 
can readily be adapted 
conditions. Its operation 
that many metals when 
solutions offer a much 
e passage of current in 
the other. This curious 
to the fact that the 
mn their surfaces a porous 
s. This gas-film permits 
ns from the metal electrode 
»bstructs the passage of the 
In other words, current 
the cell only when the 
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rectifving metal is the negative electrode of the 
cel 
This valve action is demonstrated by many 


metals, but is most conspicuous in the cases of 
aluminum and tantalum. Tantalum, a rare metal 
closely allied to tungsten, will rectify in almost 
any electrically conductive solution, while alumi- 
num rectifies only in certain weak clectrolytes. 
Inasmuch as the aluminum rectifier is better 
known and more widely available, it will be de- 
scribed at greater length. 

Aluminum rectifies best in solutions of the 
complex organie salts of ammonium, sodium, 
and potassium. Although it will operate in solu- 
tions of carbonates, borates, or phosphates, it 
is at its best in mixtures of citrates, tartrates, 
oxalates and the like. In eener il, the heavier and 
more complex the orgnanie acid with which the 
ammonium is combined, the better the rectifien- 
tion. Aluminum will not rectify in the presenc« 
of strong s« ids, strong bases, chlorides, sulfates 
or nitrates. [ sully it operates best in a weakly 
acid solution. Solutions having even a mild alka- 
line reaction cause rapid disintegration of the 
aluminum. Although, theoretically the solution 
should suffer no change during the rectification 
process other than a loss of water, actually, i 
progressive decomposition takes place which 
eventually destroys the electrolyte. As long as 
the rectifier is not overloaded, this destruction 
proceeds at a regular pace depending upon the 
nature of the solution, so that the life of a given 
solution can be stated in terms of quantity of 
electricity rectified per unit volume. The life of a 
simple inorganic solution (such as borax) is very 
short con pared to the life ol suitable orgnnic 
mixtures such as that described below. 

The ahuninum cell, in common with all other 
electrolytic rectifiers, displays the phenomenon 
of “breakdown voltage”’ much as is done by an 
insulator. For any given combination of metal 
and solution there is a certain critical voltage at 
which the oxide film is disrupted and the valve 
action is at first seriously impaired and finally 
destroyed altogether. This breakdown is ac- 
companied by a sharp rise in the temperature of 
the solution, pitting of the clectrode, disintegra- 
tion of the electrolyte, and often by visible arcing 
at the rectifying surface. Furthermore, the alumi- 
num cell does not offer on infinite resistance to the 
flow of current in the reverse direction but a fi- 
nite high resistance. In other words, it has a 
definite leakage. This leakage 
rapidly with inereasing temperature. For this 


inerecases VCry 


reason it is very important that the temperature 
of any aluminum rectifier be properly controlled 
\s the temperature rises, the leakage current 
increases, and the /°2 losses of this leakage cur- 
rent further increases the temperature. This 
causes the leakage current to increase still further, 
and the cycle repeats until failure of the cell 
occurs. This vicious circle begins at a certain 
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critical temperature which is characteristic for 
ny given metal and solution much as in the case 
of the breakdown voltage. In fact, failures of an 
electrolytic valve, through exceeding either the 
breakdown voltage or the critical temperature, 
produce the same effects and are probably due 
primarily to the same causes, namely, the speed- 
ing up of the negative ions in the solution until 
their velocity is sufficient to penetrate the oxide- 
gas dielectric film. This leakage effect produces 
as shown in “D” of Fig. 1. 
successful 


wave-form such 
Following are 
rectifier solutions 


formulas of 
together with their 


two 
operating 
characteristics: 


*\mmonium citrate 125 gms. 
Citrie acid 
\mmonium phosphat¢ 
Potassium citrate 
Distilled water 


3OS gms. 
150 gms. 

Ss gms. 
1.000 


*Citrie acid 734 gms 
Ammonium phosphat: 150 gms. 
Potassium citrate S gms, 
Distilled water 1.200 ee. 


The chemicals used must be pure and should be 
dissolved with the aid of gentle heat. The final 
solutions should be practically colorless and of a 
syrupy consistency. 

Solution No. 1 has a maximum working voltage 
of 160 volts (r.m.s.) per c¢ ll, a breakdown voltage 
of 210, a critical temperature of 120° F., and a life 
of 69 ampere hours per 100 ec. of solution. Solu- 
tion No. 2 has a maximum working voltage of 130 
volts (r.m.s. per cell, a breakdown voltage of 160, 
i critical temperature of 110° I. and a life of 91 

mpere hours per 100 cc. These solutions darken 
gradually in use, becoming almost black at the end 
of their life. A piece ol litmus paper may be used 
to test the condition of the solution. When the 
solution beeomes alkaline, i.e., turns red litmus 
paper blue, it is exhausted and should be replaced. 
Both the solutions are non-poisonous and non- 
COTTOSIVC, The only 
handling them is to avoid contamination. Evapo- 
ration should be offset by the addition of fresh 
solution or of distilled water; tap-water must not 
reduced and the 


precaution nec essary in 


be used, Evaporation can be 
growth of mold pre vented by covering the solu- 
tion with a layer of oil. 

The aluminum used in an electrolytic rectifier 
should be of the highest possible purity, as im- 
purities in the me tal cause loeal actions which 
corrode it. The only impurity which can be tol- 
erated in any amount is copper. The aluminum 
may be in any convenient form such as rod, sheet 


avoirdupois ounce 28.3 gms 


l 
1 ipothecary s ounce $1.1 gms 
1,000 ee 


-3.8 fluid ounces 
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or wire. The best electrode, however, consists of 
an aluminum rod, rounded on the end and pol- 
ished smoothly all over. Sharp corners, edges and 
rough surfaces tend to concentrate the electro- 
static field and break down the film, whereas 
rounded, polished surfaces maintain a uniform 
field and a much more homogeneous and tenacious 
film. The dicleetrie layer surrounding the alumi- 
num is extremely thin, making the potential 
gradient high; therefore the 
should be shaped the same as it would be to 
high potentials in the open air without 
\ rounded and polished aluminum elec- 
trode ‘‘forms” much more quickly and maintains 
its film much better during idle periods than does 
an ordinary rough irregular surface. If the cell is 
to remain idle for any length of time, the elec- 
trodes should be removed from the solution, 
washed and dried. The dried film thus obtained 
is surprisingly permanent. 

The inert (positive) electrode for the rectifier 
may be of graphite, iron, lead, or a non-corrosive 
alloy, such as “ Durion.”’ Piano wire or high 

irbon drill-rod make excellent inert electrodes. 

\ convenient rectifier coil consists of 
bottle 1! in diameter and 4” high, carrving 
electrodes in diameter and filled with about 


very electrode 


earry 


eoroni. 


a glass 





ELECTROLYTIC 
iBOVE 
Tot Jt f “cell t wu tantalum electrodes 
The cap shown 
» both elements 


exposed to the electrolyte. 


RECTIFIERS 


TWO 


TYPES OF 
ARE SHOWN 


90 ce. of solution. Such a cell, if properly venti- 

ted, will continuously rectify 100 milliamperes 
t the maximum working voltage. If the alumi- 
num electrode be rounded and polished, and pro- 
tected by a sleeve or rubber tubing so that only 
the lower inch is exposed to the solution, a new 
cell should sufficiently for use in one 
minute and should show final leakage current 
of not over 0.1 milliampere at 150 volts d.e. 

Since any electrolytic valve functions by virtue 
of an exceedingly thin dielectric layer interposed 
between the solution and the active electrode, the 
valve displays the phenomenon of capacitance 
as it contains two conductors sepa- 
rated by an insulator. In the ‘‘closed” valve, 
some current will flow through this inherent 
capacity and render the rectification Incomplete. 
’ of Fig. 1. 


to reduce, as far as 


‘form”’ 


inasmuch 


This effect is shown in wave form ‘EF’ 
For this reason it is desirable 
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the electrode in order to re- 
capacity and thereby produce 
ition. The electrode should 
the current density will be 
peres per square inch, but not 
ma. per sq. in, The higher th 


na 


more complete the rectifiea- 


r the energy efficiency. Rectifica- 


> 


-wave circuits as high as 0.62 
hough the usual values are 0.4 
ithough power efficiencies up 
the usual rectifier will hav 
1O°,.. 


LYTIC CONDENSERS 


pacitance of an electrolytic 


of in the electrolytic condenser 


n be designed to give very 
ill spaces, and furthermore, 
self-healing. In this applica- 
netal is the positive electrode, 
perates in the ‘‘closed valve”’ 


lent solution for an electrolytic 


lf 


of 50°, of the above solution 
erine and 25°; alcohol. The 
hould be polished aluminum 
, and the inert electrode may 
yn rod, or may be formed by 
n case the latter is of iron 
construction in the 14 x 4” 


med above, it is possible to 


ndenser having a working volt- 


volts d.c. When completely 
at 150 volts d.ec. should bi 


urad per square inch of activ 


nd the leakage current should 
milliampere per microfarad 
uze is increased, the capacity 

1 and the leakage current 
electrolytic condenser it is 
lectrode and electrolyte be ot 


erwise objectionable leakage 


ind the film will not be per- 
nser described above will 
to thirty seconds after 


1Cl 
pularized under the name 
round the peculiar proper- 
tantalum. Since tantalum 
inv conducting liquid, the 
200 sp. gr. sulphuric acid 
terial is cheap, easily ob- 
lectrical conductivity. Th 
eight of ferrous sulph: te as 


ao 


the output and efficiency 
talum rectifier ‘‘forms”’ in- 
ts film almost indefinitely, 
b] small leakage. Further- 
fected by temperature and 


rily in a boiling solution 
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The only drawback to the use of tantalum out- 
side of the difficulty of obtaining the metal lies in 
its low breakdown voltage. The maximum work- 
ing voltage is 30 volts per cell and the breakdown 
voltage is about 45. For this reason it takes six 
tantalum cells in a ““B” socket power device to 
do the same work that can be done by one alumi- 
num cell. The tantalum cell, however, is rugged, 
reliable, and has a long life. The small size tanta- 
lum trickle chargers have an average useful life 
of 1000 ampere-hours. Due to the reduced leak- 
age and low internal resistance, the tantalum 
cell is more efficient than the aluminum cell, 
an ordinary 3-ampere battery charger having an 
energy efficiency in the cell itself of about 40‘ 
Tantalum cannot be used for electrolytic con- 
densers because of its high cost 

Ferro-silicon has also been exploited com- 
mercially as a rectifier. It operates satisfactorily 
in sulphuric acid solutions but has the low break- 
down voltage of tantalum, combined with the 
leakage effects of aluminum and consequently 
is in general inferior to either of the above 
materials, 


PHERMIONIC RECTIFIERS 


Under this heading are considered onlv those 
hot-filament rectifiers operating in such a high 
vacuum that the entire current is carried by an 
electron stream, as exemplified by the well- 
known *‘Kkenotron” or **Rectron” tubes. These 
rectifiers are moderate in price and may be ob- 
tained in a variety of sizes; they are suitable 
for high voltages, are very reliable in operation, 
and are practically the only devices giving 
‘perfect’ rectification. Since they represent the 
best present answer to ‘the problem of medium- 
current, high-voltage rectification, their proper- 
ties will be considered in some detail 

Hot bodies emit from their surfaces small dis- 
crete units of negative electricity called ‘‘elec- 
trons.” The rate of emission of electrons from a 
given surface is dependent upon the temperature 
and the nature of the surface, the emission in- 
creasing rapidly with rising temperature. When a 
heated filament is placed adjacent to a cold elec- 
trode in a highly evacuated vessel, electrons are 
shot off the filament and impinge upon the cold 
plate, imparting to the latter a negative charg 
and leaving the filament positively charged. This 
charge builds up to the point where the blanket 
of negative particles around the filament (space- 
charge) prevents by repulsion any further emis- 
sion of electrons. If a source of e.m.f. be con- 
nected between the filament and plate in such a 
way as to make the plate positive, then the ex- 
cess me gative charge on the plate will be neutral- 
ized and a current will flow in the circuit, this 
current being carried between the filament and 
plate solely by the electron stream issuing from 
the former. If the polarity of the e.m.f. be re- 
versed, that is, if the plate be made negative 











NM) 














APRIL, 1929 


then this additional negative charge assists the 
space-charge in repelling the electrons shot offi 
from the filament and as a result the flow of 
current in the circuit stops instantly and com- 
pletely. Thus in this simple device we have an 
electrical valve much like an hvdraulie check- 
valve, in that it permits the flow of current in one 
direction only. Unlike the electrolytic rectifier, 
this device (as long as it is maintained within 
normal operating limits) offers a practically in- 
finite resistance in the closed valve direction, 1. 
has no leakage. Furthermore, its internal 
pacity is so small as to be negligible at commer- 
il frequencies. Under normal conditions its 
operating characteristics remain remarkably con- 
stant during its useful life, independent of temper- 
iture, load, or prior treatment 
Just as the behavior of an electrolytic cell is 
dependent upon the che mical and physical nature 
ot the active electrode su) the behavior ol re | 
thermionic tube depends on the chemical and 
phvsieal nature of the filament surface. The ease 
with which electrons are emitted from the surface 
of a substance varies greatly among different 
materials but is characteristic with any given 
material. We all know that a relatively high 
temperature is necessary to evaporate mercury 
in the open air, whereas water boils with the appli- 
cation of gentle heat and chloroform evaporates 
freely of its own accord. In the same way, tung- 
sten or platinum must be brought to a bright 
white heat in order to obtain sufficient electron 
emission for practical purposes; tungsten con- 
taining a small amount of thorium will operate 
equally well at considerably lower temperatures, 
whereas alkaline-earth oxides will function at a 
barely visible red heat. In this way we might 
classify thermionic valves according to the nature 





} 


of their active surfaces. The plain tungsten or 


platinum filament is obsolete: the thoriated 
ingsten filament (as exemplified by the UX-216- 


3) has long been in favor but is now being dis- 
placed bv the more efficient oxide-coated filament 


such as is used in the UX-2S1. The oxide-coated 


1 i 
filament runs at the lowest temperature ol the 
thr nd msequently is the most ef ecient in 
the sense tl much greater maximum plate 


current mav be obtained from the valve for a 
given wattage expended in heating the filament. 
For purposes of interchangeabilitvy, the oxide 
ilament of the 2S1 has been designed for the 
san current and voltage as the thoriated fila- 
ment of the 216-B. As a result, at light loads the 
new tube is no more efficient from the standpoint 
of filament power than the older tube. However, 
it is possible to obtain safely much greater recti- 
hed eurrents tron the new tube than could he 
obtained from the old one, and at these heavy 
loads the filament power becomes a smaller per- 
centage of the total power in the circuit and 


thereby demonstrates superior efficiency. 
The average useful life of an oxide-coated 
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filament is very great, exceeding that of any other 
type emitting surface now in use. It is very 
he filament should not 
be overloaded by applying heating voltages 
the rated values as overheating of the fila- 


important, however, that 


ment causes abnormal concentration of the emis- 
n certain active ‘spots ” and quickly eX- 
hausts the filament. When such exhaustion of an 
oxide-coated filament occurs, no restoration is 
le, the tube being completely and _per- 
nanently ruined. With the thoriated tungsten 
lament, however, the situation is different, inas- 
1 exhausted filament may often be 

rejuvenated.” In ease of the thoriated tungsten 
filament the majority of the emission is from the 
traces of thorium present on the surface of the 
filament wire. This thorium is originally incor- 
porated in the filament, either as a core of tho- 
rium ozide in the center of the wire or as a 
thorium alloy dispersed throughout the wire. 
In either cas temporary overload will exhaust 
the surface thorium. More thorium can be brought 
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to the surface from the body of the wire by 
at a voltage slightly higher than nor- 


‘cooking 


mal, applying no voltage to the plate during 
this process. To rejuvenate the filaments in 
UX-216-Bs or UX-210s, they should be cooked 
it 9 volts for 30 minutes and then tested for 


is continued in 30- 


missior voking 

minute periods ur the emission shows no fur- 
ther improvement. There is no point in ‘‘cook- 
ng” longer than two hours, as any tube which 
has not reached an acceptable value after this 


length of time cannot be reac tivated. To test the 
the filament should be burned at ex- 
etly six volts, and 125 volts applied to the plate 
of a 216-B or 100 volts applied to the plate and 
grid together of a 210. Normal tubes will show an 
emission current of 150 milliamperes or more, 
but the performance of the tube will be satis- 
factory if the current is greater than 85 milliam- 
peres \ UX-2S81 should be tested ior emission 
with 7.5 volts on the filament and 150 volts on 
the plate The emission should not be less than 
200 milliamperes 

lo prolong the life of the filament it is generally 
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“Dress” 


By C. J. Paddon* 


Lv convey to one’s mind any of 


ber of impressions. It may, for 
e,mean more money spent on the 


perhaps, a new pair of pants or 
f making a straight line out of 
ers. It is also used in engineer- 
last little touches on a job that 
rence in the world between a 
finished-appearing layout 
just works. *‘ Dress” is the 


ide and thoroughness of the 


hat ‘‘dress”’ is a quality not 
amateur radio stations. The 


wr this being that the amateur ts 


to try it out once it is working, 


iestion of appearance doesn’t 


importance. 


of a station were the only 
would be of small impor- 
great deal more to it than 
es has a dangling lead been 
tube or meter? How many 
sary to waste an hour or so 
layout in shape, when a 
would have speeded 
| the particular job in view 
time? How many times 
ls just because the outfit 
was impossible to locat 
mess of wiring? 
for destructive criticism: 
helpful? The simplest use of 
ng of all leads carrving low- 
nts. Suppose, let us say, 
oming up to the set from a 
floor. Why not take these 


lucts, 250 West 57th St., Chi- 


seven leads and run them along in a bunch. They 
ean be lashed tightly together with a piece of 
hard cord using a ‘“‘whip stitch” as shown in 
Fig. 1. 

There are several manners in which the cord 
can be looped about the bundle of wires but only 
one that allows each individual loop to tie itself 
tightly in place. A careful study of the stitch 
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illustrated in lig 1 will show that the cord run- 
ning lengthwise is passed under the loop which 
binds the bundle together. Each loop, therefore, 
locks itself in place and after it is pulled tightly 
in position, it is difficult to loosen or move tt 
That portion of the cord running lengthwise does 
not have to be pulled tightly in order to keep the 
loops from loosening. This is of extreme impor- 
tance especially if the stitching is applied to a 
cable that has several twists or turns in it. Anvone 
who has tried to sew cable with a slip stitch will 
appreciate this. 

If the cable is one of the more complex affairs 


ApriL, 1929 














APRIL, 1929 


in which the many wires are fanned out to various 
instruments as it runs along, it would be best to 
cut the wires somewhat longer than they actually 
need be and start sewing from one end before 
itting and skinning the other terminals to fit 
In this way the wires can be fanned out as the 
osition of the various instruments or binding 
posts demand without any necessity of their 
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being doubled back along the cable or having 
part of their length which could be included in the 
eable run along outside of it 

he cable is started by bunching two or more 
wires together and after the cord is wrapped 
around the bundle twice, a square or flat knot is 
tied. From there on, stitching is employed and 
additional wires are taken into the bundle or 
fanned out of it as the circumstances may require 
\ few experiments will show how simple the job 
actually is. So much for cabling! 

rhe next step in the right direction is to get 
some of the flexible metallic tubing known as 
Greenfield and run the wires in it. This tubing 
should, of course, be grounded because the nearer 
to ground potential power lines can be brought, 
the better off you are 

rhe best possible method would be to run the 
leads in conduit. This used to require a lot of pipe 
cutting and threading but, fortunately, there is 
now available, a line of fittings called *‘ Kondu”’ 
that are attached to the pipe and make good 
contact without the necessity of threading. These 
fittings are not particularly expensive and the 
only tools needed are a hack-saw and a wrench 
Chere is an unlimited assortment of tools to 
choose from and with the amount of ingenuity 
usually possessed by an amateur, a beautiful 
finished-looking job can be made. 

\fter the conduit runs are in place they should 
be suitably grounded and given a good coat of 
black asphaltum paint which will be dry ia an 
hour or so, leaving a hard glossy finish. 
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By the use of conduit, we supply ourselves with 
i. shielded power supply line that reduces the fire 
hazard to nothing, which is a 1000°% improve- 
ment in looks and which effectively Sanishes the 
old dangling lead hazard. 


Alternating Current Rectification 
as Applied to Radio 


( tinued from page 37) 


j 


advisable to burn the same at a slightly reduced 
voltage. It is good practice to use a voltage from 
5°, to 10° below the rated value. Lower vol- 
tages may increase the plate resistance unduly 
and cause overheating. The practice of under- 
burning is especially valuable in the case of oxide 
coated filaments, such as used in the UX-281. 
When burned at rated voltage these filaments 
have such a great total emission that if short 
circuited even momentarily, they will destroy 
themselves. When the filament is underheated, 
however, the emission is greatly reduced and 
under proper conditions the saturation current 
on temporary short circuit is not enough to 
damage the tube. Such protective underburning 
of the filament does not materially reduce the 
output of a tube as a rectifier, but causes the 
output wave to be flat-topped as shown in ““H” 
of Fig. 1. In the ease of UX-2SI1s used on high 
voltage circuits it is advisable to further protect 
the tubes by the use of a suitable fuse, otherwise 
failure of a high-voltage condenser would im- 
mediately destroy the tubes. A six-volt dial light 
is convenient for this purpose; it will usually light 
to normal brilliancy when carrying the full output 
of a pair of 281s (150-200 ma.) but will burn out 
before the current becomes great enough to dam- 
age the tubes. A further method of tube pro- 
tection by judicious design of the filter circuit 
will be taken up in the latter section on “Filters.” 

The guaranteed life of the UX-281 rectifier 
is 1000 hours, but in actual service it will average 
3000 hours at full load. The tube was provision- 
ally rated at 750 volts a. c. and 100 ma. output 
current, although the final rating was reduced to 
700 volts a. ¢. and 85 ma. output. This means 
that with a single tube in a half-wave circuit 
Fig. 2 A), it is possible to obtain 20-100 ma. at 
500-700 volts; with two tubes in full wave cir- 
cuit (Fig. 2 C), it is possible to obtain 150-200 ma. 

(00-750 volts: using two tubes in a voltage- 
doubling cireuit (Fig. 2 D), it is possible to obtain 
SO-100 ma. at 900-1400 volts, and using four 
tubes in the same circuit (two in parallel in each 
leg) 100-200 ma. can be obtained at the same 
voltage s 

The voltage which can be applied across a 
thermionic valve is limited only by the value at 
which ionization of gas accurs, or arcing across 
the stem press In the case of the 216-B, neither 
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shown that about 5‘; of second 
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il value is much greater than the 


value in some cases of tele- 
1 10° Although 5‘; seems 
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Notes on Distortion in Audio Frequency 
Amplifiers 


By J. R. Nelson* 


fication characteristic. For example, assume that 
the amplification at fiftv cycles of a two-stag 
amplifier is required to be at least SO‘; of the 
maximum amplification. When the stage preced- 
ing the power tube was designed, it was found 





was SO 


that the above The other 
stage must have its percentage of low frequency 
amplification to maximum at least SO divided by 
S5, or O4,. 

This article will develop and discuss the equa- 
tion of 
of calculating the input voltage required to giv 
any voltage in the grid circuit of the succeeding 
tube will also be given. It will also call attention 
to the method of finding the approximate plate 


percentage 


a resistance-couple amplifier. A method 


voltage swing for anv input voltage for a resist- 
ance-coupled amplifier and how this method may 
be modified for the case of my edance coupling 
\ method of finding the per cent ol second har- 
monic voltage from direct current readings will 
also be presented. 


general case of one stage 


+ 


hig. | shows the most 
of a resistance-coupled amplifier. The capacits 
Cp, is the plate-to-filament capacity of the tub 
plus the wiring capacity. PR, is the external plat 
resistance and /, is the internal plate resistance ol 
the tube. Cy is the coupling capacity. R, 
external grid resistance and is the input re- 
input 


is the 


sistance of the tube. C, is the 
of the tube and is a function of the tube factors 
and impedances. It may, however, be taken ap- 
proximately as the grid-to-filament capacity, plus 
\v., times the grid-to-plate capacity; where .\v 
amplification of the next stag 


capacity 


is the voltage 


‘The voltage c,, acts as a voltage MeC) in the plate 
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circuit where u is the emplifying factor of the 


tube. Solving for Av. we obtain 


€y2 qm 





\ here 
1 l 
g t 

» 
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gn=— 

r; 


The quantities C,/Cs, Cp/C, and C,C,/C, are 
negligible compared with unity, C, and C, and 
may be neglected. Equation | then becomes, 
neglecting the above quantities, 


qm 


Av. = —— — 2 
[wir 6s) 5,00 
gd } (Cc, + ¢ = iq 
i C's 


When neglecting the phase angle, the absolut: 


value of Equation 2 is 


\v - = — . 3 
24 C46 ng | f 
[ ai P (1,4) 


The real term of :quation 2 does not vary with 
frequency. The j term, however, varies with 
frequency being negative at a low frequency, 
passes through zero and becomes positive as the 
frequency is increased. From Equation 35 we 
can see that it is necessary to make (, large if A 











is to be high and to keep ¢ and (, small if th 


high-frequency amplification is to be kept up 


near the maximum value. The higher our re- 
sistances, the more noticeable is the falling oft 
of amplification at both high and low frequencies 
We may, however, set a high- and low-fre- 
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quency limit to the frequencies desired and make 
our amplification the same at both of these 
frequencies and greater at any frequency in 
between. Let w; be two = times the low fre- 
quency and w. be two = times the high fre- 
quency. Refer to the j term of Equation 2. At 
wi, this term will have a certain negative value 
If at w. we so design the amplifier that this term 
has the same positive value, the absolute value 
of Equation 5 will be the same. Assume that 
gq, and g» are fixed. We may then solve for (, to 
fulfill this condition. Solving for Cy we obtain 
ide 


C,= — - t) 
UUs C, +C',| 





Equation 3 will have its maximum value when the 
j term of Equation 2 is zero. This will occur when 


Gide Gide ™ 
—m GP i= - ——— (2) 
CAC>+C, Cr (Cp + 


Harris * solved for the approximate equations 
obtained bv neglecting C, and C, for the value of 
(, required to obtain any value of K. 


ro +R 


( — —_——_ (6) 
l 
2rf R Tr rT? R | —|1 
; \ kK? 


Where /, is the low frequency considered. 

lig. 2 shows the family of plate-current plate- 
voltage curves of the CX-340 tube plotted for 
different values of grid voltages. If resistance 
coupling is used, the effective plate voltage is 
not the same as the ‘‘B”’ voltage because there is 
some drop in the external plate resistor. Fig. 
2 is shown for a 180-volt ‘‘B” supply. Load lines 
are drawn in for different values of external plate 
resistors. The intersections of these lines give 
the effective values of plate voltages for the differ- 
ent curves 

rhe input voltage required for any plate volt- 
age swing may be found approximately from 
these curves. For example, assume a 0.1-megohm 
resistor is used. The operating point is 27.5 
volts with a grid bias of —1.5 volts. If the plate 
voltage swing is 26.3 volts we find that an input 
voltage of 1.5 will give this swing, as the differ- 
ence between A and B of Fig. 2 is 26.3 volts 
lo the other side of the bias potential, —3.0 
volts, the swing from B to C is onlv 22.9 volts. 
The difference between these values is 26.5 minus 
2” 9, leaving 3.4 volts. This difference is quite 
large and the amount of distortion would be too 
high 

Conditions may be improved by using a larger 
value of resistor. If the same grid bias is used and 
a 0.5-megohm resistor is substituted for the 0.2- 
megohm unit, the plate voltage swings, for an 

Harris Notes on the Design of Resistance-Capacity 


yupied Amplifiers, 7’ edings of the Institut f Radio 
Engine December, 1926 
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tion should he checked from big 
plate voltage 


2 by finding the 
swings from /, as the grid voltage 
is varied between / t¢ 


When 


tube with a 


a voltage ¢,;is applied to the grid of a 
impedance in its plate circuit, the 


alternating current is 


n admittance and 
the subscripts denote the order of the admittance, 


In the above stands for : 


for « 
as an amplifier on 
linear portion of the characteristic 


that is: is the admittance 


{ 
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the 


are working the tube 
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we 
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two terms will rey 
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; A New Low-Power Screen-Grid 


HE UX-865 is a four-element tube of 
the screen-grid type designed primarily 
for use as a power amplifier in trans- 
mitting circuits. Under this condition, 
it has a nominal output rating of 7.5 watts and is 
especially adapted for use on the higher frequen- 
cies. The tube is also very useful as a crystal Os- 
cillator 
The electrode structure of the tube is built as a 
single unit, entirely supported from the bottom 
The filament is of thoriated tungsten in the shape 
of a double helix supported from a center rod and 
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CONTROL-GRID VOLTAGE 


requiring no tension springs. All electrodes ar 
eviindrica!l. The sereen grid consists of a clos 
mesh 


from a stem collar, and this forms the main sup 


or winding mounted on side rods extending 


porting structure of the tube. The plate 1s sus 
pended from this structure by glass beads. It has 
four fins for heat dissipation 

Phe funetion of the screen grid is to provide an 
electrostatic shield between the plate and the cor 


trol grid. The volt ige ol the screen grid is held 
constant and variations in volt ige ot the plate 
practically no effect on the control gri toron 
Both Research Laboratory, General tlectr ( 

S ectad N. ¥ 





Transmitting Tube 


By O. W. Pike and E. E. Spitzer* 


the electrostatic field at the filament. Therefore, 
there can be practically no feedback through the 
tube from the plate circuit. In radio-frequency 
amplifier circuits this eliminates the necessity for 
neutralization to prevent feedback and oscilla- 
tion 

The bulb is mounted in a “‘UX”’ base. The 
plate lead is brought out through a cap on top of 
the bulb instead of through the plate pin in the 
base; the latter serves as the screen grid terminal 
The control grid and filament are brought out 
through the usual *‘UX”’ base pins 


rECHNICAL DATA 


The technical UX-S865, 


useful to the amateur, may be summarized as fol- 


information on the 


lows 
Main us Oscillator or r.f. power amplifier 
Number of electrodes. ....... : i 
Filament 
Volts 7 5 
(mperes 2.0 


Type Thoriated Tungsten 
Average characteristic values calculated at: 

; 500, E.=0, E 125, £;=7.5 a.e. 

I Plate voltage 

FE. =Control-grid voltage. 

E,=screen voltage 

I 


lilament voltage. 


Plate current .021 ampere 

Amplification factor 150 

Plate resistance 200,000 ohms 

Mutual conductance 750) microhms 
\pproximate direct interelectrode 


LR 
Plate to grid (filament and screen grounded 
O05 upd. 


Capacities 


Grid to filament and screen 10. upfd. 
PI te to fil ument and screen 7.9 uuld 
Maximum overall dimensions: 
Length 0 1” 
Diameter 2 3/16" 
Rase typ UX and cap 
Type of cooling Ail 
Oscillator and r.f. power amplifier 
Maximum operating plate volts: 
Modulated d.e 500 
Unmodulated dc 500 
a.c. (r.m.s 500 
Maximum dc. plate current amperes O60 
Maximum plate dissipation watts. . Es) 


Maximum screen-dissipation watts . 3 
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THE UX-865 SCREEN-GRID 


TUBE 
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d. Ti firmly att 
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tts at any time, 


and, 


about 75 volts. 
be varied to suit individual conditions 
the use of less than 75 volts bias results in lower 


\ gridleak of 10,000 ohms will give 


occasionally, ior special re 
oscillator, the grid- and plate-voltage 
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Negative control-grid bias can be obtained from 
5 batteries or a gridleak and should have a value of 
This value is not critical and ean 
However, 


75 volts bias. This requires a d.e 


grid current of 7.4 milliamperes. If less excitation 
is available, a high-resistance gridleak can be 
used. The d.c. grid current, 


incidentally, is a very 


good indication of the amount of excitation. Grid 


10 mulli- 
to excite 


currents between 5 and 


amperes are sufficient 
the tube to full output. 
If the UX-S65 is used as a 
straight amplifier (no frequency 
multiplication), the plate and 
grid circuits should be adequately 
shielded from each other to reduce 
any external coupling which may 
set the tube into oscillation 
When the prope rly 
excited and shielded, it is ex- 
cellently suited for driving the 
next largest screen-grid tube, the 
UX-S60, or the corresponding 
three-element tube, the UX-S52. 
When using the UX-865 as a 
crystal oscillator, additional feed- 
back external to the tube is gen- 
erally necessary on account of 
the low grid-plate capacity. This 
is best accomplished by means of 
a small variable condenser con- 
nected from plate to control grid. 
About 10 ux fd. maximum is suffi- 
in the 1750- and 3500-ke. 
amateur bands. It is best to con- 
nect a blocking condenser, which 
is insulated for the peak plate 
voltage, in series with the variable 
condenser, so that there is 
danger of making a direct metallic 


tube 1s 


cient 


no 


connection between the grid and 
plate. By means of this feedback 
condenser, it is possible to adjust 
the load the crystal very 
nicely and the danger of cracking 
the overloading is 


on 


crystal by 
greatly lessened 
CHARACTERISTIC CURVES 
The characteristic curves for 
the UX-S65 which are shown here 
ire included for the purpose ol 
supplementing the information 
given in the preceding description 
of the tube 
When the 


radio-frequency power amplifier 


tube is used as a 


“SONS, aS an 


swings ar 
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much larger than it is possible to show on a 
static characteristic curve. Therefore, these 
curves serve only to illustrate the peculiarities 
of screen-grid tubes in comparison with three- 
electrode tubes. In practice, the action of the 
UX-S865 in power circuits is not greatly differ- 
ent from that of similar three-element tubes 
excepting for the elimination of the feedback 
capacity 

lig. | shows values of plate current and screen 
current plotted against plate vi ltage for several 
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Equation 13 is the usual amplifier equation and 
will not be discussed here. F? is a function of 
internal and external impedances and the varia- 
tions of the tube factors with input voltages. It 
will not be necessary to use the values of F for our 
purpose, so it will not be given here 


The plate current of frequency 2//27 is given 
by « A*. If we multiply this by 7,+Zeen, 
we obtain the second harmonic voltage intro- 
duced in the plate circuit. This voltage is 


E (21 FA 16) 





— ¢—+— +--+ +--+ 


Similarly we find the direct current 














voltage is 
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SCREEN AND PLATE CURREN 


Eon = FA? (17) 


As the second harmonic voltage is 
equal to the direct current voltage, we 
may find the second harmonic voltage 
by finding E... introduced in the plate 
circuit. To do so it is only necessary to 
apply a voltage, .1 sin /f, to the grid and 
note the change in direct current. The 
dc. voltage introduced in the plate 
circuit is then rp +, where FR is the 
d.c. resistance of the plate load, times 


the change in direct current 


QURRENT | 


800 
PLATE VOLTAGE 


control-grid voltages and at a screen-grid voltag: 
of 125. At the lower plate voltages, the plate cur- 
rent becomes very low due to secondary electron 
emission from the plate. The screen then draws 
electrons from both plate and filament, resulting 
in a screen current peak. s the plate voltage in- 
creases (with constant screen voltage) the plate 
current rises rapidly to its normal value while the 
screen current drops to a low value which in som¢ 
cases becomes slightly negative due to second 
ary emission from the screen-grid. At its normal 
value, the plate current is practically constant 
although there is a slight increase because of im- 
perfections in the screening as well as due to thi 
secondary emission current drawn from thescreet 
In general, the slope ot the plate-current curve 
this region may be taken as a measure of thi 
screening qualities of the tube 

| 
plotted against grid voltage for three values of 


screen voltage and at the normal plate voltage 


From these curves the mutual conductance may 


g. 2 gives plate current and screen curret 


1 


calculated as with three-element tubes 


Notes on Distortion in Audio 
Frequency Amplifiers 
f 


Where the subscripts for Z, the external imped- 
ance, have the same significance as they have for 


SEREEW 
1000 r) 


200 





The voltage of frequency //27 is uA 
and the second harmonic voltage is 
equal to the d.c. voltage. The per cent distortion 
is then 


‘* distortion =—~ X 100 (18) 


be 


wotrays ; 


In looking for a suitable form on which to wind 
good radio frequency choke \ 7 J came across 
‘ telephone. It was 
by 4/6” and held 
The resulting 


choke proved thoroughly satisfactory. 


the stand of an old * Kellogg 
made of hard rubber, was 1!” 


125 turns of 26 gauge d.c.c. wire 


Hey YL, QRA? 
“Sa OM QRJ 
‘Aw cum on LG QRD? 
“Sav OM QRX or you ll wish vou could QTA 
“Cum on be a sport QTU? 
‘You're gonna have to QRS! QRZ?” 
‘First you'll have to tell me QTS? 
‘Well OM if you must know your QTJ is too 
h, besides 1M QRL anyhow.” 
‘Well QRY? 
‘It's not a matter of QRM OM QRI so please 
QRT before I SOS and somebody gets QSR. 
Qsk? 

“You don't have to Q8H YL Ci QRP.” 

— Ed Mace, ex W5EH, 
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ilibrating the Heterodyne Frequency Meter 


or Monitor 


By George Grammer* 


igo there was a message in 
/ rom H. P. M.: “If I were asked, 
ra the big outstanding problem 
teur radio today?’ my answer 

v precision!’”’ Listen in a bit, 
1 “40” and “*20” bands, and 
think the chief was very far 


ust be a period of readjust- 
tions, but in view of the 
that subject, the only 
hed is that we were all so busy 
nsmitters and receivers that 
ency meters. 
article is not to present 
er’s idea of how to build a 
fr t to point out a few ideas on 
gre t 1 good one and to set forth 
ent method of obtaining and 
irable accuracy of calibra- 
regard as practical perfec- 
sion 

ee what we want our fre- 
re always being asked, 
ve the other fellow his fre- 
irately? Well, most of us 
old coil-and-condenser 
r receiver, jam the meter 
nd then come up for air 
re, if we held the meter an 
tuning coil the reading 
Maybe the next day 
erent band and we get the 
to take one coil out, put 
gh the same process again. 
t or two on that coil when 
r six months ago, and be- 

pped a few times since. 
\Vhy, a meter that we don’t 
vant to take a reading; 
is to shift coils when we 
go fr nother; one that we can 
( e for all bands; and above 
in get a really accurate 
a vacuum tube 


( ne frequency meter. 
] 


I T imple 


we could use the same 
( requeney bands assigned to 

we are limited to three. 
Ver it cover the three most 
po} (0, 7000, and 14,000 ke. In a 


Audubon, N. J 





pinch perhaps we can use it on 28 me., but we 
won't worry about the fellows on that band 
they can take care of themselves or they wouldn't 
be down there. 

All right, let's go. We'll build the oscillator to 
cover the $500-ke. band with a little overlap at 
the ends. When we're working on this band we 





FIGURE 1 — When the phones are removed from the plat 
quency of the circuit to shift. 
use the fundamental frequency of the oscillator; 
on the 7000-ke. band, the second harmonie and 
on the 14,000-ke. band, the fourth harmonic. We 
find we can pick up the fourth harmonic in our re- 
ceiver with adequate strength and if we listen 
closely on 28 me. we can probably pick up the 
weak eighth harmonic. 

There's been so much good dope in OST in the 
past vear on how to go about building such an 
oscillator-frequency meter that it would be super- 
fluous to give any constructional data here.* 
We'll need a pair of phones in the plate circuit, 
and if we don't want to leave them there perma- 
nently we'll have to putin a 2000-ohm resistor to 
sub for them. The jack arrangement shown in Fig. 
1 will take care of this automatically, the resist- 
ance being cut out when the phones are plugged 
in, 2214 volts are plenty for the plate of a 201-A 
The same filament battery may be used for both 
receiver and frequency meter and will usually fur- 
nish sufficient coupling between them. Of course, 
we'll want a vernier dial that can be read ac- 
curately. Incidentally, let’s put that dial on the 
condenser so that when the plate s are all out the 
dial will read 100. Then we'll have a seale which 
will increase as the frequency increases, making it 
lots easier for us to think In kilocycles. 

Now we have our “1929” frequency meter, but 
we have to calibrate it before it will be much good 
to us. Where are our “standard” frequencies to 
come from? To be sure, W9OXL broadeasts them, 
but the next transmission is ten days off, and any- 





See page 9 of the August, 1928, and page 9 of the 
October, 1928, issues of GST kL pIToR 





Wi 
fi 
ju 


sh 


be 





9 





Apri, 1929 


how that’s our night with the YL. Well, there are 
lots of commercial stations above and below our 
bands but we don't have an up-to-date list of 
their frequencies,* and besides we want to get our 
points inside the amateur bands. Guess the only 
thing we can do is to go up to the broadeast spec- 
trum. Old stuff, no doubt, but let's do it correctly. 

We need an oscillating receiver on the broad- 
cast band from which we can pick up harmonics 
on our new frequency meter. We hear a loud 
groan from the chap in the background, ** My 
B.C.L. set is downstairs in the living room and 
besides it doesn't oscillate 

Take a look at Fig. 2. Then dig that discarded 
‘3-circuit tuner” out of the junk box, together 
with an old socke t and re | variable condenser The 
fixed condensers and leak will be found in the 
junk, too. Run the filament and plate wires as 
shown, to an old tube base. Put a clip on the end 
of a long lead from the aerial connection on the 
tuner 

Now we're ready to start to work. We take the 
detector tube out of our receiver and plug in the 
‘adapter,’ putting the tube in the latter. Then 
we put the clip on our antenna lead-in. Don't 
bother about a ground if one isn't already con- 
nected through the filament. We plug the phones 
into our receiver and hear some music. FB! It 
works! 

Now let's look at the table. Mavbe the stations 
shown under the various frequencies don’t come 
through so well at your location. If not, put in 
those that do. Starting at the top, we tune in 
W TAG, 580 ke. Making our adapter oscillate as 
strongly as possible, we adjust to get zero beat on 
WAG. The oscillations must be strong enough 
so the sixth harmonic can readily be heard in the 
frequency meter. Then we listen around the low- 
frequency end of the band on our frequency meter 
find the harmonic, and adjust to zero beat with it 
Now we jot down that dial reading as 5480 ke 
Some sort of switching arrangement will be con 
venient to transfer the phone from one set to the 
other. Now we go back to the broadeast adapter 
Che next station is WEL, 580 ke. We tune a littl 
below WTAG and hear a station, but we don't 
know whether it's WkeEL or not, and it’s probably 
too weak to catch the announcement. However 
we don't worry, because this station, being next 
below WTAG, must be on 590 ke., so we proceed 
as before and jot down the point for 3540ke. Wego 


down the band in this way. listening to announce- 


i t i « t i 
‘ will i ‘ ‘ ‘ ‘ 
l ad the t ‘ ed 
\ ‘ 1928 ‘ el eed he | 
I i I ( (‘opr iy be tamed the | 
$ We ) Stree New Yor City $1.00 
‘ i ’ 
‘ e will be 1 up for al e | 
" lich s« L be i less 
1 \ e tra ‘ | ver d ! | ‘ 


t t t tudio =treque ‘ will be clipped, however 
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ments from some stations and “predicting” the 
others. We must be careful on our “ predictions”’ 
to be sure we don’t skip over some frequencies 
and throw ourselves out, but this will not happen 


Calibratio jth Harmor ith Harmonic ith Harmor 
Freq ; Niet Sfatior Station ke 
s480 WLS S70 WrAG 580 
$500 WLW 700 

520 WQOAN SSO 
$540 WEEI 590 
550 WOR 710 

S560 WJIAR 890 

600 WALANWK 900 VGN 720 WCAO 600 
40 Canada 910 

50 CNRM 730 

HOO WIP 610 
SU Www 920 

700 Wsb 740 

3720 WIBG 930 WDAE 620 
TSO WIR 750 

S760 WCSIL 940 

i780 Wos 630 
‘SOU W Re O50 WIZ 760 

i840 ChGW 960 WAIL 640 
S50 WBBM 770 

SSU WCFEI O70 

S400 W NIC 780 Ws 650 
O20 KDAKA YSO 

O50 WGY\ 790 
3060 WBZ a900 WEAF 660 
40000 Wor 1000 Wal S00 
1020 WMAQ 670 


if a little judgment is exercised. If our broadcast 
adapter is olf by 1 channel (10 ke.), the error will 
be multiplied by the number of times the harmonic 
frequency is greater than the fundamental. Thus 
the error will amount to between 40 and 60 ke. 
under these conditions and will be readily de- 
tected. On some frequencies, for instance 3600 ke., 
we can check the different harmonics against each 
other. When we have all the points we can get, we 
plot them on cross-section paper and find that if 
we have worke d ( arefullv the line of points will be 
surprisingly uniform. A smooth curve will iron 
out the “wild” ones 

Now just what degree of precision can we e@X- 
pect from this method? Probably many broad- 
casters are not keeping on their frequencies as 
thev should, but there is no doubt that those sta- 
tions on frequencies from 550 to LOOO ke. are being 
Department of 
‘preferred ’ fre- 


checked pretty closely bv the 
Commerce, since they are on the 
quencies and in many Cases have exclusive as- 
roadeasters are required to keep 

: of their assigned frequency and 


signments 

within 500 « 
it 550 ke. this represents a maximum error ol 
OO, while at 1000 ke. it is only .05 Surely 
this is good enough for us. If we have done our 
calibrating with reasonable care we can be sure 
that our percentage error will not be more than 
1 10 of 1 which means a reading within 3.5 
mn 3500: 7 ke. on 7000 and 14 ke. on 14.000. 
It mav even be less, as small inaccuracies in the 


( 
‘ 


fundamental frequencies will average themselves 


out if as many points as possible are obtained. As 
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The Disc Condenser 


By Milton A. Ausman 


onde nsers 


} 


» bring out 


rene ral use 





h 


yitions in the wav of con- 


it 





as ut 


ble transmitters and it is 
not originally, 


che 


“tp, 


enser ot the dise type. 
























ISK CONDENSER 





edges the higher will be 


r¢ of this 


ondenser 1s 


' c 
pends upon the spacing 
lius of the edges, i.e., the 
; 4 5 
Ti 


this being particularly 


i ibe 


Company, 


342—18th 


times 


sim- 


higher frequencies) and the 
he rolled or 


attenuated at 


cross if 


Irequency ol the 


rounded ede \ the Hect oT ducing coro 
which in itself causes ionization and results i 
eondenst break-down 

\ curve is give showing the approximat: 
breakdown voltage at 60 eyeles but it must Ih 


at at least twice this spacing mu 


he very high 


understood 


be used it radio frequencies ana tor t 


frequen cs, further mcrease n the spac 


should be made. The curve given is calculated 
tron ne bor las o} I’. W, Pe _ or whieh are 
given in his paper delivered before the New York 
kKlectrical Society, Oetober 26, 125 

\ curve is given for the capacitance of dise 


condensers of various dise diameters as calculated 
from the formula 


2S A 


10 


where: ¢ the capacity in microfarads 


K=the dielectric constant (1 in this case 
ior air 
area in square inches 
i distance bet ween the plate Ss in incl cs 
There Is no use of Making either the device or 


its description complicated. The drawing shows 





a 


OUAMETE 


the details of its and its 
readily be varied to suit one’s needs 
lor those who are not mathematically inclined 
the simple rule may be given that if we wish to 
double the capacity we must double the plate 
area or half the distance between the plates. If we 


wish to double the breakdown veltage we must 


construction 


S1zZC 


(Continur * SAS 








OOD electrical meters are always worth 
their price, but frequently the exper- 
imenter cannot have all the meters he 
would like. Most types of meters are 

too tricky a job to be attempted at home, but 
the “hot wire” type is simple, and a good one 
ean be made out of odds and ends found around 

the average workshop. Hot-wire meters have 
disadvantages. They are not very accurate, 


Bei rd 0. 1 dotted lines 


.  fFfeelk fe aan 





4 











FIG. 


larly at the lower end of the seale, unless 
ule with the greatest care and precision. They 
easily burned out on an overload, and they 
ust be corrected for variations of temperature. 
\ ertheless, they have two outstanding d- 
ntages for the experimenter; they will measure 
liernating current and direct current equally 
ll, and they will indicate radio irequency 
rrents with fair accuracy. 
The first meter atte mpted should be of a fair 
. A standard four-inch alarm clock will 
rovide a nice glass-fronted case with plenty of 





or the “‘ works.’ 
\ clise of radio panel material or h: rd wood, 


it to fit the clock case and makes a bas 























rd upon which to mount the movement 
=) 
a Femme J a. } 
Spring > 
"Ce 
—_ ——— - : ae 
di 3 
” a baad 


FIG. 2 


used it must be boiled in wax. This 
lating qualities and prevents 
nd expansion due to weather changes. 
lwo brackets are cut and filed from 1/16” 
| . (See Fig. 1.) Bracket ‘*A” is just 
mpl nele. Bracket “B” has a tongue that 
s bent to form a spring to put tension on the 
vire and to provide the zero adjustment. Th 


*W4LD, Box 175, Sewanee, Tennessee. 
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A Simple Home-Made Meter 


By Stanton Chapman * 


right-hand end of this bracket is doubled on itself 
to make more thickness for the thread of the 
ndjusting screw. This screw should have a fine 
thread and must be long enough to project 
through the side of the case. If fine thread taps 
ire not available, a nut may be soldered to the 
bracket instead of threading the hole. The 
brackets are fastened to the base by two 6-32 
bolts. One bolt in each bracket sticks out at the 
back and these are the terminals of the meter. 
The spindle for the pointer movement is part 
of the clock works. (Norse: A defunct dollar watch 
will also provide «a spindle and bearings.) Cut 
Way most of the brass frame that supports the 
wheels, leaving only enough to carry the balance 
wheel and its bearings. (See Fig. 2.) The hair 
spring is disearded as it will not be used. The 
pointer can be a piece of very thin stiff wire, but 
earefully seleeted broom straw makes a very 
good one. It ean be fastened to the balance 











FIG. 3 
heel with thrend r se tiling wan. \ knob of 
< on the lower end of the pointer will balance it. 
\ small spring is made from thin brass wire, 
Fig. 2e.) The little spring on an auto tire valve 
ean be straightened out and re-bent to the shape 
of tt ch 


The parts are assembled on the base, and two 
smiull wooden blocks are sere wed in the position 
shown in Fig. 3. The card seale is fixed to these 
by small serews. And now all that is needed to 
finish the meter is a bit of silk thread and the 


lhe size of the wire used will determine the 
runge of the meter. Naturally, the smaller the 
vire. the more sensitive the meter. Small resist- 
nee wire can be purehased but excellent wire 
mav be found in a burned-out pocket B-battery 
tester. Most of the inexpensive voltmeters that 
read to 50 volts or more are wound with two 
coils, one on top ol the other. The inner winding 








outer one resistance wire, 
10, slightly over three thou- 
Inmeter. 








IN BY STANDARD AMMETER 
FIG.4 


1M) on i] impere 


nals 
. = a 
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maby il y 
’ it 
\- 10-chin t 
: | seale. This tvy 
] ! the cir ~ 
{ ae peres tty lt- 
n al teur 








RATION BY 199 TUBES 
FIG.5 


\\ of mn inch (002) it 
ding from about 60 t 

OO1LS inch in diameter 

1) to 150 milliamperes 

e-made meter in use with 

iL. that reads from 20 to 125 


that the above indicated 
ipproximate, and wick 
lies misty he found i! 
use many factors control 
tion obtained — the tensior 
on of the bearings, the 
nd most important of all, 


ire coefficient of the 


1 


ng obtained some wire, 
soon show what it will do. 
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If the wire is too large it mav « isily be reduced 
in diameter by exreful grinding between an oil- 


stone and a bit of plate glass, using kerosene a 


a lubricant. A little fine emery powder will spee 


things up). The OOF wire referred to above ent 


be reduced to .0O15 in about ten minutes afte 
a little practice, \ machinist’s micrometer shoul 


he borrowed to test the di imeter, 
The meter should, of course, be ealibrated in 


circuit with a standard meter and a variabl 


n Fig. 4, but if no standar 
is “iy tilable. rough seule points can he obtained 


resistance as shown 


tor a milliammmeter, by connecting the meter it 


the A-batterv lead of a radio receiver, using “100 


or °209 tubes. (See Fig. 5.) One tube takes 60 


milliamperes, two tubes take 120 milliamperes 
and so on. Higher readings can be obtained fro 
201-\ tubes, which take 250 milliamperes, 


In conclusion, note that a hot wire meter + 
ft will cool tl 


/ 
/ 


ee Strays 'S) 
That Silver Cup 


Did you read page 37 of the March issu 





If you did, and have failed to send in vour Sta 


tion Description, vou are neglecting a chance t 
gain one of the laurels of Amateur Radio —or cls 
vou re ashame lof vo r stator Do it noy 


We said last month that we would publist 


picture of the cup in this issue. Unfortunate 
we were unable to get it in time but will print it 
next 1 th 

QS7 is fully indexed every issue, as soon as 
publish | in a set of cards. These cards bring 


to vour finger tips any article on any subject it 
QST or in any one of 1,700 other journals in all 
languages. This is the Engineering Index Service 
instituted in Januarv, 1928, which is to be found 
in the Publie Libraries of Newark, Cleveland 
Bridgeport baltimore and the John Crerar 
Library, Chicago 

Alternating Current Rectification 
of these types ol failure oecurs until well above 
the rated voltage. The 281, however, is more likelv 
to contain gas and excessive voltages must be 
avoided ven when operating within the normal 
range a slight blue glow between the filament 
and plate shows that some ionization is occurring 

The efficiency of the 2SL tube when working at 
full load is of the order of 65°;, and the overall 
efficiency of the rectifier plant, including trans- 
former and filter losses, should be 55°,, with a 
voltage ‘‘regulation”’ on the output of the filter 
circuit of not more than 1.5 volts per milliampere 
change in load. 
(To be concl 
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The Resonance Effect of Receiving Antennas 


By Chauncey Coston * 


NE 


builder encounters at 


of the most annoving effects a set 
the higher fre- 
quencies 1s the resonance effect of re- 
rhis effect, variously 
effect,” 


ceiving antennas 
called effect,” “‘damping 
“energy absorption ”’ or “tuning hole,” prevents 
the oscillation of a regenerative receiver on cer- 


‘resonance 


tain frequencies and does not permit the most 


efficient’ operation of the receiver at all fre- 
quencies. 

No doubt everyone working a receiver has 
found a certain setting of the secondary con- 


denser or main tuning dial where the set could not 
be to even increasing the 
amount of regeneration by an adjust- 
ment of the regeneration control dial 
Although the could be 
increased until the set would howl on 


made oscillate by 


regeneration 


er 


ET 


each side of the point in question, no 


land 
— a 
. ° eC > 
oscillations could be obtained at that % - 
point. This prevents the reception of = © 
e.w. signals and, if the effect comes in 


amateur band, it is 


Che resonance effect is fur 


the center of 


very troublesome 


an 
ther 


annoving because it does not keep sharply ata 
definite Irequency but depends upon the proxim- 
ity of the antenna system and the power of the 
ost illating receiver. The effect is likelv to extend 
over a wide band of frequencies which ean be 
narrowed to some extent by increasing regenera- 
Llowever, this brings in another disagreeable 


receivers the adjust- 


tion 


element because in most 
ment of regeneration has an effect upon the tun- 
ing of the grid circuit. Any large adjustment. of 
the regeneration will then eall for retuning of the 
grid circuit. 

\ receiving aerial with its ground connection, 
lead-in and antenna coupling device (whether 
inductive or capacitive) forms 


ing at. a definite frequency. My 90-foot grounded 


a system resonat- 


erial with its 15-turn coupling coil has a res- 
onance pt riod at about 2500 ke. (120 meters). It 
would be less without the loading effect of the 
coupling coil. This is approximately the funda- 
mental frequency of the antenna system (approxi- 
mate because of the loading eo, the true funda- 
That 
to 


unloaded system is, 

tuned circuit due the 
capacity between the wires and their inductance 
which resonates at 2500 ke. Now, the effect of a 
tuned circuit is to absorb energy from any oscilla- 
tory system in close proximity. When the tuned 
circuit is brought too close (tight coupling) to the 
oscillating circuit, it will tend to absorb more 


mental being of an 


1 system torms a 


* W7ALN, 924 Smith Avenue, 


Hoquiam, Washington. 


energy than the oscillator is capable of supplying 
and the oscillations will be completely damped 
out. (You are all familiar with the action of a 
frequency meter in stopping the oscillations of a 
receiver when tuned to the same frequency and 
coupled tightly to it.) The absorption or reso- 
nance effect at 2500 ke. prevents the receiver from 
oscillating at that frequency as long as the an- 
tenna is coupled tightly enough to the receiver so 
as to absorb a great deal of energy from it. 
Hlowever, the effect the antenna is not 
limited 2500 ke. If it were we would say, 
“Huh! | don’t want to hear anything at 2500 ke., 
let. it damp lhe effect is obtained at the har- 


ol 


to 


J Y 
Sel & == i 
SET ET EFT 
- © 7 fe 
[ b L (c) = (d) a €) 
FIG. 1 
monics of the svstem as well as at the funda- 


Under the particular set of 


conditions existing In my ease, instead of follow- 


mental frequency 
ing down in regular harmonic relation, absorption 
is found at only the even harmonics. There is no 
effect at the odd harmonics 

The effect is so broad at the higher frequencies 
that the poor 
coupled at all tightly to the antenna and this is 
one of the greatest difficulties in operating a re- 
It is the main reason for 
using*’a short aerial which keeps the absorption 


receiver refuses to oscillate when 


eeiver above 20.000 ke 


points from coming so close together as to blanket 
‘ 


he entire range of the receiver 
Having stated the in 


; 


matter as clear and dis- 


uraging manner as possible, let us look around 
or part il remedies. I say partial because I have 
not found anything to eliminate the resonance 
effect, although several semi-remedies are at 


hand.f In the antenna svstem shown in Fig. 1a, 
there are four simple methods of so changing its 
characteristics as to be of aid in this matter. Of 
course, n always do this by changing the 
length of the aerial, a most excellent method, but 
who wants to go out and climb thirty or forty 
feet when there are simpler and quicker methods? 


one ¢c 


Cc rued on page >) 


sidering the use of a coupling tube 





t The iuthor is not ce« 


s employed in the “ 1929" receiver shown on page 9 of the 
November, 1928 issue. Undoubtedly, many will find it 
indesirable (for financial reasons mostly) to use the un- 


ist resort to some of these methods 
LE: pITOR 


tuned r.f. stage and 1 
ior overco! r their trouble 











Experimenters’ 


f the chief reasons for the 
experimental work is the 
ire such a large number 
paths along which the 


( roan Unlike the traffic 
har his objectivesare not so well 
d they remain so firmly fixed 
Or ng a certain trail and find 


nd many other by-ways 

| in their mysteries the 

or vise experimenter follows 

lestination the path upot 

eet and at his journey s 

the intriguing side-way 

ulin 

nd varied problems, w« 

: on hand for this month 

iects closelv related 

g of interest to most 

ps we should point out 

mething in a future issu 

ner al proble m this 

to send in a report on 

suitable time at which 
vesterday. 


1T TO CRYSTAI 
new frequency bands 
eration by the LR.C., 
mal found themselves with 
eration in only a small 
territory. One simply 
stal-controlled transmitter 
ot-so-stable variety par- 
rone to all the fuss and 





7 . gaz — —o +3 
: —} 1 ----7 
HHH ‘ss ; 
. $ es Oo a 
TE 
$$ $$ ye -- -----4 
| j th tal 
* ye 
expel erystal job in good running 
order ible to regrind the crystal 
for operation, the next best thing 
is ¢ sands for which it is suitable 
and to an oscillator-amplifier ar- 
rar , ther frequencies. 
\r stion along this line is due 
to J WSABX, of 205 Prospect 
Street N. ¥. He recommends the 
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Section Report 


use of the Colpitts circuit in place of the ervstal 
oscillator. The arrangement is shown in Figure 
and does not require any complicated switching 
system or change in the circuit constants wher 
going from one type of oscillator to the other. 

A pair of General Radio plugs act as the ter 
minals of the ery stal holder which is plugged nts 
a pair of jacks on the transmitter panel. Thesi 
would be the jacks numbered 1 and 2 on the dia- 
gram and they should be mounted along 
horizontal line. A Sangamo condenser is equipped 
with another pair of G.R. pl 


igs and connects 
between jacks | and 3 as shown by the dotte 
line. The third jack may be mounted direct], 
above the first one so there will be no confusior 
nor tendency to plug the crystal in the wrong 
terminals where it may be required to handle 
larger amount of power than it is capable of 
safely taking care of. 

Three plug in coils are emploved to cover thi 
5500-, TOOO- and 14,000-ke. bande and if tl 
crystal is in the 1750-ke. band another coil may 
be constructed to meet these conditions 

If the succeeding amplifier needs to be neutral- 
ized, the r.f. feeder to its grid mav be taken from 
plate end of the two plate-tuning condensers and 
the neutralizing lead mav come from the con- 
denser connected to jack No. 3. From that point 
it connects through the regular neutralizing con- 
denser to the plate of the amplifier tube. 


DESIGN OF INDUCTANCE COI! 
Editor, (JS T: 

In connection with the article on the design ol 
Inductance Coils by D. R. Clemons in the Febru- 
ary issue of QS7, may I add just a few observa- 
tions to vour contributor’s remarkably clear and 
concise exposition. 

I should first like to draw your readers’ atten- 
tion to an exceptionally good series of abacs de- 
signed to assist constructors in deciding on the 
form and size of coils for various purposes. ‘The 
abaes referred to have been appearing in 7/« 
Wireless World * during the last two months and 
enable one to caleulate the inductance of a coil or, 
conversely, the size and shape, etc., for a given 
inductance. Corrections are given for almost 
every conceivable factor. Obviously, it is almost 


* The Wireless World and Radio Re published by 
lliffe & Sons Ltd., Dorset House, Tudor Street, London 
k. C. 4, England. Subscription rate to foreign countries 
other than Canada 19s. 6d. per year. To Canada and Eng- 
land, 17s. 4d. Published weekly. The abacs referred to 
started in the issue dated July 11, 1928 and cover a great 
variety of calculations. Those which appeared in the De- 
cember, 1928 and January, 1929 issues have been devoted 
to the design of inductance coils. — Eprror 
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impossible to compute the self capacitance of a In most commercial wave traps a not too-effi- 
coil though, | believe, allowance has been made — cient inductance is shunted by a small condenser 
to compensate for errors due to self capacitance of uncertain efficiency resulting in a woefully bad 


As your contributor points out, the parallel = performance which in turn results in the con- 
resonance effect is often neglected but it is also demnation of wave traps in general though they 














often over-stressed. It may, I think, be safely can be very efficient if designed on the principle 
assumed that the coil which has the lowest r.f enumerated 
resistance will also have the lowest  self-capaci- \ certain test of the efficiency of the wave trap 
tance. As that statement is a generalization, | 
° lin load 
hope that none of vour readers will take it quite o Load 
literally as there are obvious exceptions. Never- { ‘ 
theless it is made because the r.f. resistance of a \ l 
. a <a = « 
coil at any and all frequencies can be accurately = — 3 : 
measured with or without its associate compo- ve tite t } } 
nents. Incidentally, the factors that contribute i TT (.) 
to a low r.f. resistanee contribute in no small \ 
wav to the reduction of se lf-capacitance as can 
, , ° . 4 RIG The ment em) ye to elimincte in- 

be seen v carefully considering the factors . 
‘ ‘ / 7 h m to be re- 
involved ' the effectiveness of the system 

Obviously, the parallel resonance effect quoted 
is utilized in the design of wave traps as is men- is to connect and disconnect it while a signal of 
tioned in the article and resistance, both ohmic average intensitv is being received. No diminu- 
and r.f. (to difierentiate the types) is a primary tion of the incoming signal will be observed if the 


consid ration and, one might add, the dk ( iding trap is functioning correctly An ¢ fliciency of well 
over 95 per cent is obtainable with a well de- 

\ m" 
signed unit. As one approaches the lower fre- 


quencies considerable modification is necessary in 





way . 


practice. This has been dealt with in detail in 
t various times. 
Mav | in conclusion point out that a very fer- 


e field for those experimentally inclined lies in 





% 
] 
~ 
4 

~ 


l 
the construction and design of astatiec and 
toroidal inductances for the higher frequencies 


t 





So far as the writer is aware, no data has been 








d. However, as the Vv work satisfactorily in 
the broadeast band and result in simplification of 
screening and a general reduction in « ddy current 
losses, there appears to be no reason why they 





MI} -TET ITH 


Ausedis E rhe a if “ a acing should not be employed in high Irequency 
] shown receivers 

i. Thanking you for your assistance in the past 

factor in the efficiency of a wave trap. A little con- and wishing QS7, its Staff and contributors 


sideration of the principles involved will show the | turther success, I remain 
John A. Mactaggart, 


reason for the exceptional inefficiency of so many Pt 
Wave traps on the market. In almost all cases the H.M.C.S. St aeons Halifax, N.S. 
CL ratio is far too small. In conside ring the case — 

of Fig. 2 it follows from the equation 


| v( C ) Kkdward H. Webber, Jr... W3AAX, of 7226 
L Hazel Avenue, Bywood, Delaware Co., Penn., 


it at the resonant frequency /-=J/; and, as vrites as follows concerning the decibel 
both these current components will be 1S0 de- ‘In the vear 1924, telephone engineers of this 
grees out of phase, the power absorbed will, ex- ountry adopted the ‘transmission unit,’ com- 
cept for the small transient periods referred to, monly known as the TU, as a standard in evalu- 
be nil, ,; led the resistance is nil. It follows, ting the losses on various circuits and appara- 
therefore, that the logical way to keep the resist- tus. This unit was defined by stating that two 
ance to its lowest possible value is to employ the :mounts of power differ by 1 TU when they are in 
largest possible ratio of C/L and the condensers — the ratio of 10 and any two amounts of power 
employed should be of the mica variety to keep differ by \. TU when they are in the ratio of 
such losses low. The inductance must also be of 10"). In other words, the number of transmis- 
low resistance and must be so designed that sion units in the case of two powers P; and P, is 


minute variation is possible 












decibel’ was adopted for 
nsmission unit’. The decibel 

t ind definition as the TI 
I ! is 1 10th the value of a 
h is known as the ‘bel 

T defined by stating that twe 
r bv one bel when thev ar 

Che number of bels in the 
ca P, and P, would be equal to 
al 


itively large unit and is 


mnsider the decibel whic! 


meaning of this unit let 
pplications, Suppose 








; bil 
, 
i 
cel n input of LO milliwatts an 
vatts at frequencies for 
n, the number of decibels 
‘ llowing manner: 
gain in db 
10) log , 40/10 
10 logy 4 
1O X& 0.602 
Ta 
This i be said to have a gain of 6 
db 
hoke coil which is designed 
to pr ge of all current at certain 
freq that the power input is 100 
milli »wer output is 5 milliwatts at 
some nev. It is evident that this 
woul r than a gain and the most 
conve! solving for losses is to use 
the lat power as the dividend in the 
the loss in db 
10 logy 100/5 
10 logy 20 
lO X 1.501 
Tl said to have a 13-db loss at 
tl 
em telephone engineer- 
ing ¢ the characteristics of 
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amplifiers, chokes, filters, and other apparatus 
using the loss or gain in db as ordinates and the 
frequency as abscissas. The advantage of such a 
method can readily be understood; such a curve is 
independent of voltage and current values so long 
as the rating of the equipment has not been 
exceeded 

‘“As vet the decibel, formerly known as the 
transmission unit, has not been adopted very 
generally by the amateur. However, it is very 
probable that in the near future, reference will be 
made more and more to this unit in various tech 
nical articles and the characteristics of our equip- 
ment will be shown by curves such as thos 
mentioned \lreadyv, there have been technical 
articles in QST in which the TU was mentioned 
quite frequently and it is for the purpose of a 
quainting amateurs with this new unit that this 
material is being presented 


SIGN FLASHER INTERFEREN 

We are indebted to Victor J \ndrew of 1919 
Indiana Avenue, Chicago, Ll., for some informa 
tion on the elimination of interference due t 
electric light sign flashers. He savs 

“IT recently worked on a case of electrical int 
ference which vielded beautifully to the proper 
treatment for quieting it. \ flashing sign of nearly, 
a hundred bulbs was completely spoiling broad 
cast reception in the building on which it was 
located. The rotating switch svstem was in the 
basement It consisted of two circuits. each of 
them a constant contact commutator, and four 
segmented commutators flashing individual cir- 
cuits. The two units were driven by a motor and 
the whole assembly was mounted in a metal box 
I:verv time a contact was broken there was a 
healthy click; these occurred about a dozen times 
a second 
Set 





FIG. 5 — Anot ey that has proven to 


‘First, condensers were tried in various places 
between the 10 leads from the commutator and 
the ground. A reduction of perhaps 70° Was 
possible although this was by no means satisfae- 
tory. Next, a radio-frequency choke was tried and 
a coil of about 25 turns or more wound around 
the hand and connected next to the contact arm 
did wonders. The chokes alone reduced the inter- 
ference probably VD, 

“The final arrangement shown in Fig. 3 con- 
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sisted of 10 chokes, one in each switch lead, and 
nece ssarily as close as possible to the contact 
rm. Each choke consisted of 55 turns of No. 16 
wire on a 1°4” tube. The choke was wound 
in three layers and all were wound on a single 
tube 28” long. Then, a 1-zfd 
nected from the line side of each of the main line 
chokes to the ground. With this combination of 
chokes and condensers the interference reduction 


d 5. 


condenser was con- 


was practically LOO, 


CONTINUITY TEST SET 


An interesting little test set for checking the 
continuity of d.c. circuits was suggested by Jack 
Paddon and is shown in Fig. 4 

It consists primarily of an audio frequency 
oscillator made up of a 199 tube, an old audio 
transformer and a three-cell battery such as is 
ised for the obtaining of bias. Filament current 
is obtained from two cells of the battery and the 
third cell applies its voltage to the plate of the 
ibe. The plate circuit is com leted through the 
circuit under test 
tions will take place and no sound will be heard in 


If the eircuit Is OPK nno ost illa- 


the phones which may be inserted anywhere in 

the plate circuit. They should preferably be 

located at the filament end of the circuit as in- 
ited in the diagram A cireuit which mav 

h has a high Lp j 

nnected portion WI | not give i stead sig il 

ih when tested with a pair of 


phone Ss alt he 


hones and batte rv a perter 


1 


W9EGE suggests the key click fil 


ter shown In 


Jas having been the answer to his particul r 


roblem. ‘I he choke is of the 1! » henry vari {Vv 
I 1 the condense r ol l- fd Cul if itv 

\Ve know from past experience that no one ar- 
rangement is suitable for the elimination of clicks 


all transmitters. It is for this reason that we 
different arrangements 


the past issues of QST lhe 


presented so many 
problem seems to 
resolve itself into a matter of trving all the logical 
idea of holding on to the 


most satisfactorv re- 


ements with the 


system which provides the 
Chere are, ol 


ong which one should experiment and a on- 


sults certain definite lines 


ceourse, 


able amount of information on the subject is 


f 


orporated in the article appearing on page 9 of 
I 


ebruary issue of OST. 


The Resonance Effect of 


Receiving Antennas 
pe 
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ind increasing the number of turns will run the 
point of resonance up the scale on the tuning con- 
denser dial and decreasing the number of turns 
will move the point down. Fig. le employs varia- 
ble coupling between the antenna and secondary 
coil. In this case, decreasing the coupling brings 
the effect down and at the same time increases 
regeneration. In 1d, a loading coil is inserted in 
the antenna circuit which runs the point up to an 
mount depending upon the size of the coil. 
Capacitive loading is shown in Fig. le (fixed or 
variable) and this puts the point down. A con- 
denser of more than 100 wxfd. capacity is not 


e~< 
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recommended for use at the higher frequencies, 


thods are successful. big. lb, 


ld and le are fine for operation on amateur bands 


when it is only necessary to move the resonance 
points out of the bands. For satisfactory reception 
nd ease of tuning for all frequencies, Fig. le is 
better. A satisfactory way of adjusting the an- 
ten! il coupling was given on page 21 of the 
Jun 1928 issue of GST in my article entitled 


nd Medium-Wave Receiver.” 

ervone does not employ inductive coupling 
( nd grid circuit and many 
ll condenser as shown in Fig. 2a. The 
isually consists of two metal 


ngles art nged to form a condenser of two plates. 


Oh hod of varying the point of resonance is 
o adjust the distance between the plates and thus 
chang the capacity of the condenser. A second 
method is to shunt the condenser with another 
small fixed unit which allows the capacity to be 

reased without so much trouble. This is shown 
n big "2b. In ] iz. 2e, we have loading coil in 
series with the antenna as we had in Fig. 1d. The 
oupling condenser is still necessary. Under nor- 


ol the coupling con- 
denser should be quite small and as it is increased, 


the amount to which the antenna affects the 


bilitv of the receiver to hold ealibration is in- 
creas d. | is not very desi ble. therefore, To 
coupling condenser 


loadin iy coil as in 2c 
this po 


@yStrays $s 


t Where ar 


scriptions? Let’s have real 


nt ol view, 





those station de- 


hone st-to-goodn SS 
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Conducted by A. L. Budlong 


after this report 
sec retary ol the 
a calendar to all 
ns giving an account ol 
ing the 
One of 


tinned 
OST the 
send out 


past vear, mat- 

these latter will 

tions from additional 

» the Union. We alread 

Amateur societies in 

no national sections it 
who wish to becon 
therefore urged 


mediately, if they wish 


ss Institute of Australia 

Lnion as the National Sec- 

ny of our readers ‘art 

et that for some months 

! n two amateur societies in 
( ntrv; the W.LA., and the 
\ ¥ 


nsmitters’ League, or 


| red the Australian amateur 
fiel headed by able men, and 
b of the amateur at heart. It 
v table, after a few incidents 
col nment-amateur contact had 
det nnumerable disadvantages of 
tl tion, that the two societies 
sl to effect an amalgamation. 
1.A.R - is happy to announce that 
th has actually taken place, and 
thi of QTC, the official publica- 
tior L., presents herewith the major 
det orward., 

B t might be well to outline the 
scl tion heretofore employed by 


is about the same size as 

the population, however, is 
col population centers 
t nd the 


ntry is divided into seven 


comparu- 
number of amateurs 


i mut 


both the W.L.A. and the 
ALR ted of a number of individual 


“state organizations,” each having its own con- 
stitution, articles of incorporation, officers, dues 
ete. These several state organizations, or, as they 
called, Federal organizZa- 
tions, were loosely a Federal 
Headquarters, which undertook to codrdinate th 


1} 


efforts of the 


divisions of the 
bound togethe r by 


were 


various Division societies, acted as 


their representative.in testifying at government 
hearings, ete 
The mel 


; 


who met to effect the 
were How inley Gadsen 
the Presider Vice-President and 
retarv of the W.LA., 
J. Feenaghtyv, rep 


meeting was held in Melbourne. 


amalgamation 
Jand \ KY X 
Federal Sec- 
anda Major L. 
L.R.T.L. The 


' 
rd Love, St 


respectively, 
‘escenting the 

The first question was that of name for the 
\fter a considerable discussion 
‘Wireless Institute 


new organization. 
it was decided that the name * 
of Australia” should stand. 
Furth r deliberations re sulted in change s, how- 
ever. There will continue to be a N.S.W. Division 
of the W.LA., a Queensland Division, ete., but 
from now on each of these divisions will consist of 
the merged membership of the former W.L.A. and 
A.R.T.L. organizations in the 
cerned. Not only that, but also in each division 
there will be new officers elected, new and _ re- 
vamped constitutions adopted, with the com- 


territories con- 


bined memberships of both the former organiz:- 
tions meeting todecide andagree upon these points. 

The Federal Headquarters, which formerly had 
but little power in controlling the general policies 
of divisional branches, will now have considerably 
more authority. One of the first things FHQ will 
do is to draft a uniform standard of qualifications 
for membership. 

General government of the Institute will be in 
the hands of a Board of Directors, consisting of 
the Federal President, Federal Vice-President, 
the Federal Secretary, and five Divisional Secre- 
taries (there being division organizations in but 
five of the seven * * at the present time.) 
An “executive committee” known as the Federal 
Executive Council, and consisting of the Federal 
President, Vice-President and Secretary will have 
power to act between meetings of the Board. 


Continued on page «V) 


states 
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in Old Stove League? 


23S So. Jefferson St., 


Peoria, Ul. 


er the old days that once 

uusand miles with old 

nour hat, and a note with 

spoke more than the eall 

Il book, published by some 
over in Nebraska, had 

letters than issued ones. 

rs and ecards which I have 

tom of the trunk all date 

OST, 1915. What history 

! Some day I shall weave a 

ndividual one. 

Station Appointment issued 
| o Relay League, Ine., and 
35> in the upper left-hand 

C. D. Tuska, and our 
xim's own handwriting 
k it over, framed as it 
ung above the old outfit, 
| minded of the years that 
lerful progress that has 
Itv with which amateur 
ept the League in motion. 
make a suggestion. Why 
first 100 or 200 station 
appointments, organize 
e, and have some fun. 
very much interested to 
ers have fallen by the 
Id get the Old Man and 
together with a goodly 
hough many years have 
like to be kids again in 
rs has a list, let them 
} ] Who were the first 100? 
ld enough by now to begin 
storv. W hat do vou say iq 
E.G. Shalkhauser. 


Call Order 


2522 Highland Ave., 
Melxeesport, Penn. 


1s xecllent articles in 
OS one entitled, “How to 
1 I roi le would ee rtainly be 
hail n. For instanee, when | 
>a hard time of it. You 


OST 


Correspondence 


The Publishers of QST assume no responsibility 
for statements made herein by correspondents 
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see, L try to read the whole darn magazine all 
at once. | unwittingly pay vou the sincerest of 
compliments. 

Thank you for much real pleasure and many 
constructive ideas. 


— A. W. Drieling, M.D., W8CGV. 


Lost Cards 


1S14 Elm St., Rockford, Tl. 
Editor, QST: 

| have been busy lately helping the Post 
Office here get rid of some QSL ecards which are 
piling up for Rockford amateurs. When a eard 
comes addressed to some amateur giving just 
the eall letters and the city it is very hard for 
the postal officials to locate the address, and 
many cards, in consequence, land in the dead- 
letter office. 

IL made up oa list of all Roekford amateurs 
with calls, names and addresses and sent this list 
to the postmaster here who seemed pleased to 
have such a service rendered. Last month it was 
possible, by this arrangement, to deliver 14 
would-be * Dead-Letter Office’ ecards to Rockford 
“amateurs, 

It would be a 
made up such a list for his own town for the Post 


verv good idea if some amateur 


Office pr ople. In the larger cities amateurs could 
get together and buy the Post Office an up-to- 
date eall book. In this way, the Why-didn't-I- 
get-my-card complaints could certainly — be 
reduced, 


— PD. G. Bertalot, WOBXB. 


Phones Out of Bounds 


Navy Department, 
Bureau of Engineering, 
Washington, D. © 
Iiditor, OST: 

Vhis letter is not a velp from a erank but is 
plea from one amateur to others for fair play and 
legal operation ol phones within the phone bands 

It is eranted that phones are not the only 
offenders; columns of admonitions and denuncia- 
tions have been written eonecerning out-of-the- 
amateur-band operation of amateur stations, and 
nearly all responsible stations have re sponded —_ 
some after complaints from Commercial and 
Governmental organizations. On the other hand, 
however, Commercial and Governmental organ- 
izations do not concern themselves with what 
































































| goes on within the amateur bands except insofar 
as the District Inspector can be prevailed upon 
to check up on these conditions. For this reason, 
the phone enthusiasts do not limit their operation 
to the 3500-3550 band (source of greatest 
QRM), but slide up as far as 3650 kes., and in 
one case 3852 kes 


These frequency checks were made by means 
lof a precision heterodyne frequency meter 
originally calibrated from the temperature- 
controlled crystal-oscillator standard at the 
Washington Navy Yard and checked regularly 
by means of standard frequency transmissions 
from W9XL (Lor’ bless ’em) and from WWYV 

whose only frequency useful to the amateurs 


is 4000 ke. — why not more? 


Our own Headquarters’ Station WIMK 
handles many important traffic schedules on a 
frequency of 3575 ke., one of which is with W3IIL 
and consists of traffic from the vacht Carnegie 
to their Headquarters, the Department of 
| Terrestrial Magnetism in Washington. There 
is always phone QRM on WIMN’s frequency, 
occasionally so bad as to make contact nearly 





impossible. 


Ind \ id ual Instruction | A list of some of these off-band phones has 


been prepared and courteous cards sent to the 


ards for Testing owners advising them of their QR¢ :. Some sta- 


tions couldn't be identified because of their poor 


Fact Ory- Built Radio Sets modulation and hence this general appeal is made yr 
L 


to all phone operators, for fair play and coépera- 


Added Service of the tion with the rest of us. 
ESTON MODEL 537 Edw. N. Dingley, Jr., W3HIL. pe 
id D.C. Radio Set Tester ar 
; rece’ 
a tion Cards, by cover- Professor — Appointment adop 
testing requirements 10 Warwick St. 8. E. dens 
= ahaa make the Minneapolis, Minn, In 
| till more useful test Editor, OST: three 
man. It was with the greatest of pleasure that | was | 
ime by giving a heard of Prof. C. M. Jansky, Jr., being ap- as m 
ae, si ' ay “t 1: pointed to the Federal Radio Commission. He is 6,00 
id tubs I late an amateur at heart as he has clearly shown by mad. 
, - : . 7 oo - ~ const ant interest and constructive activity Tk 

in League allairs 
the service We of the Dakota Division are very proud Aleo 
1 of radio r a accu 
| oe ott ementen that our Director has been selected and are posi- tivit: 
lar make of set tive that the Amateur will always have a watch- lighi 
l be pl ry me i tm ful Re presentative among the United States’ § | 
Or, better still, address highest Radio Authority as long as Professor P: 
a oe. oe | Jansky is a member 
| Wishing him all success in his new work 
LECTRICAL INSTRUMENT J.C. Pehoushek, WIEFK, 
CORPORATION . | SCM So. Minn. ff 
602 Fr n Avenue Newark, N. J. 





An Amateur-Broadcast Link 
) Campbell, Minn 
4 | . . rry 
\ = Editor, QST: 
ay 7 PIONEERS Yn | In the past few years that I have been a reader 
SINCE 1888 | of QST 1 have not yet run across any article 
|explaining an incident similar to that 1 had the 
| honor to experience last winter 
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ter 
re- _— a, * 
he 
rly - a 
ms ies 
Vv 
irs 
_ 
IN 
a 
iL, 
Jie 
The latest Grigshy-Granow con- 
ol denser (at left). Grigsby -Gru 
a now has always used Aleoa 
re Radio Sheet for its variable 
Vv condensers 
ly ficoa Radio Sheet was fret de 


veloped for Atwater Keat. The 
latest Atwater Kent condenser 
assembly is tilustrated below, 


FTER more than two years of testing by 
fi the technical staff of Aluminum Com. 
pany of America, and by the designing en- 
gineers of the leading manufacturers of 
receiving sets, nine manufacturers have 
t adopted Alcoa Radio Sheet for their con- 
denser blades. 





In 1928 radio manufacturers used almost 
three times as much Alcoa Radio Sheet as 
was used in 1927, and more than six times 
: as much as in 1926. In 1929 more than 
6,000,000 single condenser, units will be 
made of Aleoa Radio Sheet. 


Radio Sheet are large increases in the use 
of aluminum for shielding, aluminum foil 
for fixed condensers, and aluminum die 
castings for loud speaker housings, chasses 
: and condenser frames. 

This wide and rapidly growing use of 
Aleoa Radio Sheet is due to its extreme 
accuracy of gauge, high electrical conduc- 


We will be glad to send you, on request, 
a copy of the booklet,“Aluminum for Radio.” 


tivity, unique freedom from vibrating, its Aluminum Company of America 
lightness and its workability. 2139 Oliver Building Pittsburgh, Pa. 
Paralleling the increased use of Alcoa Offices in 18 Principal American Cities 


~ Alcoa Radio Sheet, the exclusive productof is .0005 inch. Its sheet to sheet tolerance “a 
Aluminum Company of America,ismanu- is +.001 inch. It is patent leveled, highly a 
factured to limits of tolerance and uni-  planished, and accurately sheared. We will 
formity hitherto unattainable. Its maxi- be glad to quote on finished blades of high 


-— mum total variation within a single sheet accuracy made from Alcoa Radio Sheet. 


ALUMINUM 


“The mark of quality in Radio 
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r Rectifier 


tifier tubes. 


250 mils 
ge 3000 volts 


Bs ce hiaesin 10 
ps 1.7 
hod of | rec size 
nd long life. 
top and standard 


y inches 
ulb 3 inches 
(GU reports “nothing 
on Discarding his 
lling Rectobulbs. 

pt deliveries and 
ccompanies Orde r. 


Price $16 each 
iA tubes at $19 
] tubes at $50 
] \ tubes at $75 
17 tubes at $16.50 


uaranteed 


N nal Radio Tube Co. 


$20 18th Street 
San ) 


California 





















One evening I converted my _ short-wave 

teinartz receiver into a B.C.L. set by means of 
placing a 23-plate variable condenser across the 
regular 5-plate tuning condenser. 

I listened to several stations and finally hit 
upon WJAZ, Chicago; at the time broadcasting 
a special feature to MacMillan in the Arctie and 
asking listeners to send in requests to the Arctic 
Skeeters Club. As some of the announcements 
came into the head-phones at W9ABYV I struck 
upon the idea of sending in requests by short 
wave if I could only get some fellow in Chicago 

I removed the 25 plate condensers and looked 
all over the SO-meter band for some fellow in 
Chicago calling CQ but none was heard. I called, 
“CQ Chicago” and “QST” to that city in 
attempt to attract the attention of 
there and finally on the sixth or seventh attempt 
I was very much pleased to hear W9ASE calling 
me. Wow!! You beginners talk about the thrill 
of the first QSO, I'll bet my best 50 watter that 
I got more kick out of hearing W9ASE call me 
than the first ten QSOs the beginner has. He 
was in Chicago. It meant success if he had the 
necessary telephone. 

I asked if he would QSP a message to WJAZ 
at once via telephone, to which he answered in 
the affirmative. 1 gave him the message and in 
answering he said that he would return to the air 
in about 20 minutes. 

Cautiously, I tuned back to WJAZ. The 
announcer saving, ‘‘We have a 
announcement to make. It is the first of its kind 
that the studio of WJAZ 
We are in receipt of a short-wave message from 
9ABV at Campbell, Minn., another 
short-wave station here in Chicago by the call 
of VASE who te lephoned it to us. He wants to 
\rctie Skeeters Club, so Mr. Wells will 
proceed in the initiation.” 

The 20 minutes soon lapsed and I returned to 
We soon 


retained our QS0) and had a great conflab about 


some one 


was special 


has ever come to 


sent to 


join the 


1 


SO meters to hear WOASE ealling me 
the stunt. 
lloward W. Carlson, WO ABV 
IBHW tried the same stunt 
vears getting 
with amateur 


Chicago 


Schnell at 
cessfully several 
communication 
through him a 
(juests were in the house at the time and they 
been ‘popeved”’ when the 


sue- 
into 
and 
station. 


ago by 


a Chicago 
broadcast ing 


are said to have 
announcement was made from the broadcasting 
station. — Eprror.) 


Criticism Criticised 
\nn Arbor, Mich 

I:ditor, OST: 
Although the majority of us who have enjoyed 
OS 7 for 
with the contents of one or 


dissatisfied 
it hardly 
benefited 
it would write such a 


1929, issue, 


some yvears are at times 
two Issues, 
seems possible that anyone who has 
to the slightest degree from 
letter as was printed in the February, 


page OS 
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your money ’s worth 








ONE Fidelity . 
salesman of radio... 








. « the master 
is the 
constant companion of the Thor- 
darson equipped receiver. A snap 
of the switch... a turn of the dial 

. and his message begins. He 
collects no commissions ... has 


no expense account, yet works 
unceasingly, delivering his mes- 
sage of quality reproduction to 
everyone within earshot. Without 
his effortless activity the set man- 
ufacturer’s days are numbered, 
for the public will accept no sub- 
stitute for Tone Fidelity. 

It is significant that the man- 
ufacturers of the world’s finest 
radio receivers almost universally 
have selected Thordarson power 
supply and audio transformers to 
carry this message of tonal pur- 


ity into millions of homes. 
Whether you are engaged in 
building, selling or buying radio 
receivers, remember this: Thor- 
darson power supply and audio 
equipment spells quality repro- 


duction. 


THORDARSON ELECTRIC 
MANUFACTURING CO. 
TRANSFORMER SPECIALISTS SINCE 1895 


Huron, Kingsbury 
and Larrabee Sts., Chicago 
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Mr. W. J. Burton evidently requested his 
secretary to put his title at the end of the 
letter to give the impression that his criticisms, 
good or bad, would be of great value and have 
considerable influence on brass-pounders as a 
whole. 

In spite of this fact, I eannot believe that the 
average grown-up person could possibly appre- 
ciate any sort of criticism from such an individual 
Please continue QST as it is and don't under 
any circumstances consider that Mr. Burton's 
ideas represent a fraction of one per cent of the 
readers. 

O. Del. Underwood. 


Beginners’ Difficulties 
925 Union Ave, 
New York, N \ 
Iditor, QST: 

1 read I. O. Weaver's letter in the December 
issue of QST concerning the necessity for im- 
pressing the need of the new 1929 developments 
on the amateur. I want to bring to vour attention 
a different angle of the situation 

\ pretty good number of the present amateurs 
are comparative newcomers. They often know 
verv little of the scienee of radio. Beeause of this, 
these fellows can’t make head or tail of an article 
in OST. Om such, it would do no good to impose 
the need for the new 1029 improvements 

You old-timers who have grown up with the 
game from the time of the spark-coil, don’ 
appreciate the diffieultv ol acquiring the knowl- 
edge necessary to make a re al amateur. There are 
two types of books open to the would-be 
amateur — the engineering text, and these books 
that “simplify, popularize, ete., radio” so many 
of which were run off a few vears ago. Both of 
these types are unsuitable, the one because it 
takes too much knowledge for granted, and thi 
other, too little The handbook does come 
somewhere in bet ween 

In the future, with more new developments, 
it seems to me that this gap between the old- 
timer and the neweomer is bound to increase 
What are you going to do about it? I am not an 

amateur but I have been trving to be one so 
I think I know whereof | speak. 


—S. Schuffe. 


Low Conduct 


Canonsburg, P 
editor, QST: 

The conduct of some amateurs is very strange 
indeed. Recently I worked a “6” on my low- 
powered rig and was anxious to have a ecard from 
him. | asked him whether or not his address was 


correct in the eall book and was pleased when he 
told me that it was. 

In reply to my ecard J received a letter from a 
technician in a broadeasting station (to whom 


the call really belonged) saying that he had not 
been on the air for over a year. He also stated 
that he had a eard from a “9” who had “worked” 
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dua 
a 1711 ark St., Hartford, Conn. 
rton’'s 
t the 
T = ° " . nj2PA and KDV5. Other stations worked recently are 
, The New Reporting Dates WS30T, W6CHA, WSAJN, W9ML, W9CIV, and W 6Cl I 
on S a: nced last month. a change in the “‘message W9CKQ tried a 14 me. test with me but I was unable 
A month” was made effective March 15. Each report to hear him, 14 me. signals not being very good as a rule 
i month of activity now runs fro he OR of an We have about 1600 miles to go to Tahiti and hope t 
’ Py o ment dnote reports bee p for a day at the island of Amanu on the way. We ex 
\ve ing due to S.C.M.s from all who report on the 16th of pect to reach Tahiti in about two weeks. Now having hot 
cy the nth clear tropical weather. Everything connected with the 
Don’t forget report mn all communication work expedition is going fine. Many thanks to W1MK and all 
accomplished (March 16 to April 15 lusive) promptly on he other stations that are so willing to help us out. See yo 
mber APRIL SIXTEENTH, and report on the 16th of each "ext month. 73.—-L. A. Jones, Radio Operator, Yacht 
in month thereafter if you reside in the continental United . WSBS 
; States rhe ad iress of the Section Manager is given on W1XYV established contact with WSBS upon leavi: 
a page three of each issue of QST. Closing dates in Canada Callao, Peru, bound for Tahit Regular schedules are 
tion Hawaiian and Philippine Islands and Alaska are being ied Sunday, Monday, Wednesday, and Friday 
arranged by the Canadian General Manager and the ts 30 p.! ES] 0130 GCT of the following date). W SB 
=a Section Managers of those Sections concerned. Write then still in daylight at this hour and reports signal strengt! 
s fin doubt. The 8.C Ms welcome reports [rom all amateur — lon W1XV's 7 and 14 me. transmissions. His 9045 ke 
nov stations on the air in their territory, rezardless of whether frequency is usually QSA3 and increasing to QSA5 as the 
this . the station has received appo ntments of any kind evening advances. Inasmuch as a great deal of the traffic 
tiel Of course it is understood that those stations hx lding C.D s bound for Washington, W1XV keeps regular schedules 
appointments are required to report regularly to hold their vith W3GT in Washington the following mornings at 1400 
pose aelcaus GC! W1MK-WSBS traffic is regularly forwarded t: 
P ene Washington W3HL on the early evenings of the day follow 
t he WSRBS schedules 
; \ few reports were omitted this month due to the fact nee 
DI that they failed to come through in time from the Section WFAT WFBT 
wil Mar wers concerned and therefore did not meet ‘ ur new Du g the month of February W1XV has maintained 
are date of closing these forms this in spite of the fact that regular schedules with the S.\S. Eleanor Boling while on their 
¥s a special bulletin explaining the circumstances and asking second trip to and from the ice barrier. The Boling, WFAT. 
a cooperation in the emergency had been mailed to every s usually easily readable on its 8809 ke. frequency until 
— C.D. official. We are glad to receive so many O! the report 1230 GCT. WFAT is now making the third and last trip (for 
in as did come through on schedule and hope to see eve this season) to the ice barrier. W1XV used the 7 me. band 
Yo Section represented 100% in next QST. Be sure that every exclusively for this communication, scheduled for 1145 
; ndividual report is mailed to the Section Manager on time GCI 
Ae W9BEZ handled some Byrd traffic with WF BT February 
thie 17. relaying the New York bound messages via Ohio 
rn Expeditions WSCPQ. W9EGU reports consistent contacts with the S.S 
City of N } although these have not been a daily 


use station now in process of construction will be a dupli- 


rER if of V ; ust set fo or . 
4 W: — wpe — id : aC ss ~ ‘ os a ‘ rag occurrence. He learns from operator Mason that the land 
Ss, a three or four months’ trip as radio operator on the , . 











l- Teens F* WeUS. Tae rn: should be par petty cate of the WFAT transmitter. Messages have been handled 
Se ss the real object is to hunt for a “ Dream Island’’ some consistently for the expedition. In addition to the limited 
where in Pacific waters Newport News, Miami, Havana time spent in operating due to work on the base station, 
an Kingston, Colon, through the canal to the Mexican west ss ; r 
chedules are being cut down somewhat to save gas for the 
sO coast and a visit to sunny California are all included in the planes. No other reports on Byrd contact were received 
program. | nfortunately most of the two-way work will be this month, We note in the Daily Colonist of Victoria 
c - ected on the regular ship-shore coms 1unication chan RB. ¢ that VES5CO had a splendid contact with WFAT 
nel lenty of receiving equipment has been taken along during the month. however 
for g wave, broadcast and high frequency reception ee 
se pt pry os " rh eds a 4 pth - cya TEST USDA and CQ USDA are the general calls of in- 
band and will be glad to listen for any of the gang quiry used by the stations of the Department of Agriculture 
Net, which has been organized by the A.R.R.L. This net 
WSBS fanetios s one each month among twenty and odd cities 
ver the United States. Since there are not a great num- 
ri Yacht ¢ egie of the Department of Research ber of USDA stations, and since the traffic work among 
fo n Te strial Magnetism, Carnegie Institute of Washing them takes up all of one evening with no time to spare, 
i tor nearing Papeete as we write this report. The everyone is urged to refrain from answering the calls of 
a monthly radio report dated February 27 came forward via TEST USDA and CQ USDA unless there is urgent need for 
both W9BCA and W6CIS to WIMK contact. Thanks, OM 
rhings are going fine this month except for occasional occ = 
freak radio weather in the U.S. A. Signals here have been WEM operates on 7400 ke. instead of 7300 ke., as many 
. simply great in comparison with the dead periods of the amateurs suppose. There is no marker station at 7300 ke 
months just previous. However, we have had some inter- and therefore it is necessary for each of us to be extra 
: ference trouble since the first of the year careful about slipping above (in kilocycles) the limit of the 
t rell the gang to lay off sitting on the key during rush band. DHE (Nauen, Germany) on 7322 ke. more nearly 
] hours. We now have schedules with WIMK, WIXV, marks the boundary off amateur territory. Watch your fre- 


W1SZ, W9BCA, W9DFV, W6AIJ, W6BPC, W6CIS, quency! 
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Improving Your Operating Methods 






By E. A. Hubbell 























































ticles would 


nection with our offer (page 62, March QST) and is unquestionably the | 


ns on every phase of amateur mP ty ictivity, suggesting a wide var ety 
be welcomed. The article presented herewith is the first to receive favorable 
rize-winning article 





idition to these articles receiving a good position in QST, the author whose article appears to 

t lue of those sent in for consideration each mont} us his cho f (1) a copy of the Radio 
yound in algerian, (2) six pads of A.R.R.L. message blanks, or (3) 500 A.R.R.L. log sheets 
izghout the remainder of 1929 

susses present-day operating conditions in our 3500 and 7000 ke. bands and suggests the use of 














nt methods of operation to increase the amount of satisfactory communication possible and con- si 
ent in general amateur work. We hope you will study it 1 adopt the understandable time- old | 
ecommends. In all classes of operating work, universal lerstanding of abbreviations and mere 
s necessary to secure superlative results E.prro pres 
that 
a Whe 
it is 
the 
™ es in Q nals, the large number of who handle six and more messages in fifteen minute schedule to ts 
‘ xture of commercial operator periods. ‘The form is a bit shorter than the above, since a sign 
S 1 good book on standardized number of abbreviations are left out. Here is the above cho 
re, the average ham QSO is a message in the shorter form bv: 


“DE ROCKFORD ILL W9ERU 151 FEB 25 RADIO OSA 
W9ARE OWEN WIS=HEAR FROM WS9DND THAT s 
YOU HAVE AN RCA UV204A FOR SALE STOP KIND- 4 

fa f 1a ’ LY GIVE INFORMATION ON CONDITION AND 7 
years, invested his dollar in the PRICE STOP REPLY VIA W9DND W9DLQ WSDLD . 
telligently, yet, with the example W9ERU SCHEDULE ROUTE STOP MY 73=GENE 
l verators, he may easily estab W9ERI ik rect 





puzzle rather than a friendly You will note that w hav el nated the HR \MsG Is 
FM”, “NR”, ro 1’ SIG DE sa bit shorter 

n line with the 1929 idea of than “F\M"’ and the ssions make a saving of ten charac- 

ve to receive with a copy of the ters, altogether. Not a great deal, but helpful when handling 


ead of emorizing the bunct numerous short messages thes 
Simply bec :use many amateurs But the way t t saves the most times ser ling in strings COR 
l.aziness, perhaps counts that is, five or more messages at a time, getting the OK : 
ertia ill Is, Making any iufter the five have been sent, not after eae! individual es- Cow 
se where an active amateur sage. Here break-in the only system to use, since, if re- y 





to recognize the new Q code ceiving conditions make it impossible to copy after the five s 























( ! doubt, but eanwhile his have been started, all the sending will have been in vain AVE 
SO any more ¢ ryvable Break-in should not be used if one or two misses are being lr 
es up a little more precious time made in the text of each message, since each break con strir 
()RM is not so much due to the sumes time, throws both the receiving and the sending low’s 
is it is to the amount of time operators off their stride. Save the one or two misses until by p 

leas across. The way to help this the end of the message, or str then ask for them all at sg 
procedure naking it unnecessary to once. Thus, in the above messa we will suppose that the what 
what should have been under- initials ‘‘ RCA” were missed, also the word ‘“‘INFORMA- lows 

For tance, if all CQs could be cut TION.” In asking for a fill, in case this message were one of call 
ree rule (Call CQ three times, sign five, we would use the following procedure end 
hree times) the QRM would be “WO9DLD DE WS9DLQ 151? WB UV20tA ES ?WA time 
Os) vould be easy and more GIVE K.” with 
her on a general plan for amateur In practice this varies slightly but the above makes a WX, 
ete., based on the Rules and snappy way of getting a fill, between good operators. In edge 
acknowledging a message “NR” 151 R” is enough for he gi 
pr lure as being a good way anyone. If the other operator misses, ‘QSL?’ will set him know 
procedure is adopted for dif- right An 

iteur work. We must adopt Sometimes we want to make sure the other fellow will get on tl 
essage handling. The ordinary un unusu word the text OK, without having prett 
lles an average of one message to repeat it later, s« sat while sending the first time amat 
peed so will use the followir send the unusual the error signal, repeat the see h 
word, and continue. I dor regard this as really the best early 

KFORD ILL W9ERU NR 151 FEB practice. The error signal is |? isually shortened to xu 


ARE OWEN WIS=HEAR FROM simply - oe For a repeat sign RPT" is snappy ifter 
HAVI AN tCcCA UV204A FOR und to the point { irdly n be misunderstood. A n th 

Y GIVE INFORMATION ON number of stations use merel II ra repeat sign. That long 

» PRICE STOP REPLY VIA W9DND is. * I s not long, and is understood by the tal 
MERU SCHEDULE ROUTE STOP majority of stat s. “?WA” ‘ae tae > Seas he © 


‘?SIG”™ and »ADR” ares ifficiently short tosatisfy anyone has | 
GENE W9ERU AR" One of the worst faults in amateur operating is in the c. t 
itions are not always spelled out method of calling CQ. We hear an op send CQ for ten, fifteen tou 
hould always be required of the twenty and more times without a sign of a station call If 
perator. It is best to spell out Just about the time the op gets ready to sign, we tune him ced 
PERIOD”, “QUESTION”, ete out and he wonders why he doesn't QSO anyone. The per c 
by the use of “QUOTE” and ARRL “3 and 3” rule is the best. However, calling five Mak 
times, repeating the call signal three times and the whole and a 
ys. These are the traffic stations thing three to five times, is not bad. No more than five COQs stand 
ought ever to be sent without signing at least twice. proce 
Observer, WO9ERU, 227 North Fourth Directional CQs follow the same general rules, though ded 
Ol a 


they can be a bit longer, as may be necessary. Answers to 


QST FOR APRIL, 1929 Q: 














10 


YD- 
ND 
LD 
NE 


Oe 


gh 
to 








standard practises If you are 
procedure 


game, fellows, and strive to make your operat 





CQs i be made by calling ten times, signing twice, 
calling ten, signing three times, and listening for about 30 
seconds. Then call a little more, and QUIT 
Calling a station after hearing him sign “SK” ’s a good 
way of QSO, since most stations will fish around a bit after 
finishing a QSO. Always cover the dial thoroughly after 
si 1Z, Since some one may be calling you 
mg the new abbreviations given us is “‘CL’’. This 
means, when added to the end of a transmission, ‘‘I AM 


CLOSING MY STATION AND LEAVING IMMEDI- 











ATELY, DO NOT CALL ME”. It will be noticed that 
wi W1MK sends the official Broadcast on both bands 
and intends to continue work on 3500 ke. that ““CL 7000 
K¢ will be sent. This indicates that no calls on 7000 ke 
will be answered, as no one ll be listening at W1MK on 
hat ind 
Ss ul reports should be given by the QSA system. The 
old R system is OUT. Don't give a fellow a QSA5 report 
nerely because the cans chatter on vour head when he 
presses the key. QRM retting so bad on 3500 and 7000 ke 
t many very loud sigs are entirely drowned at times 
W he s signal cunnot be read, it is ( QSA5 even thoug! 
t is louder than all other signals. I don’t mean to figure out 
e other fellow's report, then cut off a notch, but I do meat 
e into account receiving conditions as well as actual 
signal strengt! his cheats the DX merchant out of his 
jicest pleasure, getting a report on how loud he was i 
Abys 1, or somewhere in XX DX-land. However, the 
SA syste ire the berries for the traffic handler, sit 
€ ediate vs how thle he is 
\ teur stat s should have a eall bool \ 
C the gover ent sue which can be purchased 
‘ RB it s é + : — t | te | ' +} 
‘ per i t vw if the QRA ts « 
r that stot citv. So he s*ORAR 
Ss YOUR CALL BOOK ADDRESS CORRI C'! I 
th r fellow sl} ild e back with the s 
RAR I have noticed a very rener 
h 3 that, wl uisked “QRA 
h MY CALL BOOK ADDRESS IS 
CORKREC I N the first place f we want to kI 4 
rt ld ( s} 1 be ed 
QRAR Ne t vay 1 ice t 
] y | t ft rhe t \ ‘ 
sure t your QRA | finally é teurs d 
; } 
l nil ‘ l eu way is to r 
8 f CUAGN, 7 GN, et give the other fel 
v's call ce, de, the I ind then Sik lowed 
by pe ‘ é 1 pe ps another GN. The correct way 
8 by Governme d A.R.R.L. practices s to finish 
xs} have to say « pletely, then to ve the SK fol- 
wed by y wn call sent ‘ riy the other fellow’s 
ll, and adding no more than your personal sine at the 
end your own call. It may seem hard at first, but it is a 
ume iver ind the correct pr wedure Also, t 
rith SK, come back wit! dope on your transmitter 
WX r what have you, and then 1 agai An acknowl 






z ent of what the other fellow said after you signed can 








e given by “ RSK" which is sufficient to let the other fellow 
¥ vou t him OK 
\ x-col ercial of itor, wi ha t been listening 
tl bout f yea but who still can read code 
pret “ t W9ERI e evel listenir to the 
t As ¢ successive it vas tuned I could 
et and 1 re dis sted. Whe he came over 
r the eve zr he was very « i ibout « ng 
the air. When he left, he didn’t think he wanted to 
te ti ly reason was the nu ber of poor »perators 
the ) t, he said he heard but a couple all e\ ng 
g led other than “lids That was stretching 
i Dut ti iverage 7000 k« i iteur is not so good a 
! t be e i ill admit ulthough the standard 
as be mp during recent months. Among the 3500 
t handlers much larger number of good ops 
1, duc ly t experience 
I 1 iit t ss t learn some correct pr 
lure, this amateur game can be improved one hundred 
er t. Don’t be careless, don't be sloppy in your operatir 
Make y r procedure for essage handling crisp, snappy 
ind always in accordance with the best |} ywwn methods and 





n doubt on 


A.R.R.L. for 


any 
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Helping the Air Mail 


W2ANV, WS8DQP, 


ung schedules for 


and VE2BB keep regular early 


the purpose of reporting weather 





nditions along the Albany-to-Montreal air lane. This 
weather reporting system, instigated by Supt. Ambrose 
the Albany Airport, has been proving itself of great 
lue to the fliers. The data received by amateur radio has 


WSDOQOP, and 


JST it is suggested that the 


re eno igh 


he Albany-to-Montreal route 


1e 





en found t f greater accuracy than that obtained 
s. W2ANV says: “Mr. Ambrose 
2BB one morning and made the 
» to Montreal with air ail t against the 


ater 


- 


just to che 





government report, as they differed greatly. | 


ip and said that our radio report was entirely 

rrect 
This is mighty good work on the part of W2AN\ 
Dut the st interesting aspect ol 





that it can be ay 





whole country if there 
Right 


reporting stations along 





wide-ay iteurs 


AC ic an 
w W2ANV is looking for more 
in this 


with 


Any amateurs 
touch 


ay be addressed 


erested, 


Ambrose 


get in 





any or who n 








Similar reporting systems are planned for the air lane 
the Hudson River to New York City, and on the 
ite m A y Cleveland, via Herkimer, Syracuse, 
hest B id Erie, Pa 
VOLUNTEERS WANTED 
17 band is bee ng more popular every 
We Se VE 1 volunteer code practice ta- 
pe \\ the increasing numbe beginners 
ve eer stations are needed 
Radiophone preferred, as it is possible thus t 
etlic tl igh the microphone than only 
t ey. If you 1750 ke. radiophone transmitter 
é ¢ t t wort! while work, please 
3 ( ny ir exact Irequency hours of 
edule, ¢ \\ ives r gr i mat al that is 
ed ting the ¢ ctice on the air 
VV 8 ) 
BEGINNERS ATTENTION 
Schedules ve appeared in the past few issues of 
ST will be dex to the stations in the 1715 ke. (175m 
1 wi re transmitting code practice. Beginners are 
ed to get a receiving set in order to listen to these sta- 
s. Construct il details appeared in the October, 1928, 


QST (page 46). In addition 


to what has appeared in 








(ett St i chapter of the 
1 mateu i be referred to as a guide in the 
t bec g a full-fledged amateur 
Listeners wi M ise f code practice transmission 
ild never fail to send a card to the volunteer in order to 
hit now tl his Ww < is being utilized and appreciated 
e f \ edules the 1715 ke. band are now in 
W7OV-W7GZ. e, Washington, will transmit on 
50 \londay ind Wednesdays from 7:00 to 8:00 
PS ind Sundays from 10:30 a.m. to 11:00 a.m., 
1 fr 2-30 p to 3:00 pa rhe tr mitter is a 100- 
t p.a pe n the 1750 k« I with plate 
‘ supplied by batteries. A three-stage am- 
‘ ind i et r pl r Schedules 
De reased l er if reports are received 
W9DHC, D it City, Nebraska, will transmit on Sun- 
vs, Monday und Saturdays fr 10:30 p.m. to 11:00 
eque ISIS ke 165 meters W9DHC's 
smiss s are sp red by the Tri-State Amateur Radio 
ib. Above schedules are U.s.l 
WRVA, Rich d, Virginia (Edgeworth Tobacco Sta- 
) broadeasts the regular A.R.R.! code lessons each 


nday at 7:15 p.m. on a frequency of 1110 ke. (270.1 


KFW¢ n 
A.R.R.L. ¢ 


Station Pomona, California, advises us that 


regular xde lessons will be broadcast 


Il 








ELECTION NOTICES 

Vembe ling in the Sections listed below: 
the Sections, closing date for receipt 
ns for Section Manager, the name of 
nt and the date of expiration of his 

notice supersedes previous notices 
valid nominating petitions have been 
..1.. members residing in the different 
to our previous notices, the closing 
nating petitions are set ahead to the 
In the absence of nominating petitions 
Section, the present incumbent con 
| position and carry on the work 
course, to the filing of proper 
1 the holding of an election by 
ry. Petitions must be in Hartford 
tes specified, all of which are 1929 


D 
Present tert 


of office ends 


Present SCM 


} C. 8. Taylor July 1, 192 
15 C. B. Neweomb Sept. 15, 1928 
15 M. I. Felizardo Jan 3, 1929 
Y ting 
M 15 J. F. Wohlford Dec. 2, 1928 
M 15 D. B. Lamb Jan 3, 1929 
M H. L. Reid Aug. 2, 1928 
5 Cc. F. Mason May 6, 1929 
M 15 G. A. Sears Feb. 2, 1929 
‘ D. C. Wallace Apr. 27, 1929 
5 R. H. Wright June 2, 1929 
Fred Best Aug. 8, 1930 
resigned 
Glenn Morga \ 24, 1934 
re rn | 


resignation of Mr. Fred Best, W1BIG 
f the New England Division, and o! 
W5AMO, in the Oklahoma Section of 
effective at once, nominating pet 
ed for the office of Section Communi 
closing dates for receipt of nomina 
eadquarters in Hartford are herewith 
April 15, 1929, and March 15, 1929, re 


Canada 
ns for Section Managers in Canada 
Canadian General Manager, A. H. kK 
Mail Building, Toronto, Ont., Canada 
ist be filed with him on or before the 


May 15, '29 E. S. Brooks Dec. 2, '28 
May 15, ‘29 W. J. Pickering Dec. 2, '28 
s residing in the Sections listed 
by notified that an election for an 
Communications Manager, for the next 
I s about to be held in each of these 

e with the provisions of By-laws 


vill take place in the different Sections 
e closing date for receipt of nominating 
pposite the different Sections. The Bal- 
Headquarters will list the names of all 
nated for the position by A.R.R.L 
the Sections concerned. 

petitions from the Sections named are 
Five or more A.R.R.L. members residing it 
privilege of nominating any member of 
r Section as candidate for Section Man 

form for nomination is suggested 


Place and date 


ger, A.R.R.I 
tford, Conn 
ned members of the A.R.R.L. residing in 
Section of the Division 


as candidate for 
ations Manager for this Section for the 


Ge 
otfice 


natures of A.R.R.L. members are re- 


and five or more signers must be League 
i standing or the petition will be thrown out 

plete name, address, and station call of 
Id be included. All such petitions must be 





filed at the headquarters office of the League in Hartford, 
Conn., by noon of the closing date given for receipt of 
nominating petitions. There is no limit on the number of 
petitions that may be filed, but no member shall sign more 
than one such petition. 

4. Members are urged to take initiative immediately 
filing petitions for the officials of each Section listed above 
rhis is your opportunity to put the man of your choice in 
office to carry on the work of the organization in your 
Section 

F. E. Handy, Communications Mana 


ELECTION RESULTS 
In the Florida Section of the Southeastern Division, Mr 
Harvey Chafin, W4AII, 6002 Suwanee Ave., Tampa, Fla., 
and Mr. J. E. Collins, W4MS, 1115 E. Lloyd St., Pensacola 
Fla., were nominated. Election results: Mr. Chafin, 21; Mr 
Collins, 19. Mr. Chafin, therefore, has been declared elected 
his term of office beginning March 2, 1929 


28 me. 


Che biggest news of the month! VT2KT, Bomb ty India 
F. Rodman, ec o Lloyds Bank, Hornby Rd.) was in success 
ful two-way communication with G5ML, Warwickshire 
Great Britain (F. W. Miles, Coventry) using 28,000 ke 
between 1115 and 1140 GMT on February 24. Some fading 
was present at the end of this contact. Communication was 
reestablished at 1217, remaining good for the next half hour 
News of this achievement reaches us by radio through 
WS8AXA who took the report direct from G5ML on 14,000 
ke 
There are many countries in which the amateurs are now 
interested and working on 28 m.c. oh2NM, Finland, reports 


that he has heard Europeans but no U.S. A. stations on that 
frequency. ZS4M has been testing with W8AXA but has 
heard little outside of automobile ignition systems so far 


Hats are off to the Englishmen as being the foremost 28 m.c 
workers at this writing. We look forward with great interest 
to the outcome of the 28 m.c. tests announced in these 
columns last month. The result of further tests being con 
ducted by VT2KT and G5ML will also be enlightening 

Mr. Rodman of G2FN-VT2KT sent us an interesting log 
of his reception of American stations at London in early 
December. He used a 27-foot horizontal antenna at the time 

“Dec. 2, weather dull and foggy, conditions fair but slight 
fading on all signals, strength below November average 
Between 1330 and 1425 GMT logged, WIXAM, WI1AEP 
W2ACN, W2JN. 1520 to 1700 GMT logged WIAQD 
W2WS, W2TP, W2BVG, W2CJV, W2RB, W5WZ; Dec. 9 
weather clear, frost, slight ground fog, fading bad, few 
stations but good strength. Logged W2JN, W2CMZ 
WSAUR 1405-1420 GMT and WICMF, W2BG, W2RB 
1530 to 1625 GMT; Dec. 16, weather overcast, damp, cold 
south wind, conditions good, little fading, strength above 
average. Logged W1CMF, W2JN, W2BG, W4NH, W8ZG 
1420 to 1445GMT and WICMF, W2BJV, W2BG, W2ACN 
W5WZ, W6UF 1530 to 1650 GMT: Dec. 23, weather clear 
mild, north wind, slight ground fog, fading and conditions 
bad, few stations audible. Logged WICMF, W2BC 
W2BJV, W2JN, W8ZG 1350 to 1440 GNT. No stations 
heard 1600 to 1700 GMT: Dec. 24. Weather overcast with 
drizzle. W2JN heard at 1440 GMT; Dee. 25. Slightly 
cloudy, ground fog, fading bad. W2JN heard 1430 GMT 
and W8ZG at 1550 GMT. Dec. 30. cold, fogey and damp, 
few stations audible, fading bad. 1355 to 1455 GMT W2JN 


W2AYR, W2BVG, W4NH heard, 1600 to 1630 nil.”’ (These 
reports of stations heard across the water on 28 m.c. remind 
us in some respects of those first, early, transatlantic tests 


just when we were getting to know 3000 ke. or 100-meters. 
We hope this log will give some of the 28 m.c. gang the same 
thrill it gives us in preparing copy as we think about it! 
The growing number of stations being heard everywhere on 
28 m.c. is mighty encouraging. Let's make increasing use of 
this band which is one of our largest from the standpoint of 
kiloeycle width F E.H.) 

The XC Relay Chain is now going full blast. Starting at 
Pittsfield, Mass., with WIBKG, it runs through WSDSP, 
W8JA, W9DLD, W9EJQ, W9DKM, and W6CPC at 
Pasadena, Calif. Fine work! 

W3BNU kept a nightly schedule during late January 
with a ship bound for Rio and signing XC7Z. 
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High Grade Stations—1929 
Signals 


~ ACH month Section Managers and Route Managers 
} report the outstanding stations which they consider 

4 the “best’’ ones operating in each band 

Really good signals with the requisite sharpness, 
ness, and clarity of tone which constitute our present-day 
may 


steadi- 


standards of pertection are not too numerous ll we 
our list it 
s and if possible 
reported from more than on sof of the consis 
enc) of the station and Its re good 8 gnal Of 
ourse stations with perfectly good signals must do a certain 


judge from all reports. To “make” is necessary 
that the signals be heard several different t 
source as pr 


lar use of a 


amount of operating to be heard and reported. Our list 
thus credits both outstandingly good signals and consistency 
r reliability. No stations with choppers or uncalled-for 





broadness can qualify, and the attention of observers has 
been called to this fact so that even the prettiest 


of being broad and inconsiderate 


of signals 
will not be reported if guilty 
f others 

Stations listed in our reports consistently month after 
month should be well! satisfied with their performance and 
f good reason. Our column will grow, too, especially if you 
help your SCM and RM in deciding on their reeommenda- 
tions to QST by submitting small lists of the outstandingly 
od signals and reliable consistent operators that you hear 
ir present list will no doubt be able to 


g 
Other stations not in o 
qualify shortly. Separate reports from each Section in the 
A. and Canada will place more emphasis on good sta- 
tion PERFORMANCI less emph isis on a small DX 
record accomplished perhaps with brute power and wabbly 
Since our reports will come from all over the country 
they are equally fair to all station owners. This month we 
our lists to identify the Section from which the 
iving the stations listed and 


U.S 


signals 


ure changing 
stations were reported, thus g 
lea of where they have been heard consistently. The future 
f our column depends both on your cooperation in sub- 

tting accurate reports and on our new space requirements 
for this portion of QS7T. Comments on how you would prefer 
to see the reports modified to do the greatest good would be 
appreciated. Separate lists should be turned in for each differ- 
ent amateur band. Detailed lists from different Sections fol- 


low 


SAN FRANCISCO 
W6DPF, W6UF 

WESTERN PENNA.,: (3500 ke.) WIM K, W2AG, W3HL, 
WSARX, W8CMP, W9CLO, W9CYQ, W9DSC, W9DXZ 

EAST BAY: (7000 ke.) W9AZR. 

ILLINOIS: (7000 ke.) W8SCAU, W9BJL, W9FQ, W5EB 

WISCONSIN 3500 ke.) WIMK, WSCAU, W8ZZ, 
W9CYQ, W9DLQ. (7000 ke.) WIBBZ, W2BIF, W3QI 
W4SP, WSCBC. (14,000 ke.) W1BSM 

SOUTHERN NEW JERSEY: 


7000 ke.) WIAXX, WI1MK, W6CZM, 


Outstanding signals) 


WIMK, WS8ARX, W2AG, W3ZF, WICGR, W8AHC, 
WIACH, WSXE, W3BWJ Well operated stations 
W3ARC, W8CLQ, WIMK, WIBIG, WIATJ, WI1PI 


WIACH, W2BME, W2AG, W3AKB, W3AFE, W3ZI 
WSARX, WS8AHC. 

SOUTHERN MINN.: W9EGU, W9COS 

SAN DIEGO W3ZF, WSBAS, WSDAQ, 
W6EAF, W6EJQ : 

LOUISIANA: W5RD, W5EB 

ARIZONA: (Really outstanding) VE5CJ, W5AHI, W6UF. 
Other fine signals) W1ISZ, W5AYL, W5JA, W5ZA, 
W6AGR, W6ASM, W6BCS, W6BVS, W6BVX, W6BYS, 
W6CJP, W6DGY, W6HS, W6KD, W7AAT, W9BPM, 
W9BPQ, W9ZD, XC5 

MICHIGAN: (Rated in order in each band) 3500 ke 
W9DXZ, WSAKV, W9DLD, WSARX, W2AG, WIMK, 
WSXE, WSCAU, WSBGY, WSDSF, W9ASX, WSBRD, 
W9BPW, WSCEP. 7000 ke.: W2UK, W2BRB, W9CRD, 
W9DXL, W9FDJ, W9ACO, W9FBX, W9FZQ, W9EHN, 
WSBRD, W9BMZ, W9EPQ, WSCNU, WS8CAU. 
14,000 ke W2BOA, W2AQI, W2AUN, W2ACN, 
W2CUZ, W2AG, W3BQV, W6DZD, W2ADL, W3AHH, 
W9DEF, WSBYV. 

COLORADO: W9DGW 


W9DXZ, 


WS8DII drops us a line to say that he thinks the new 
abbreviation, MK, which was described in February QST, 
s FB. Are YOU using it in traffic work? If not, OM, better 
look on page II of the C. D. section of QST for February 
QST 1929 
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BRASS POUNDERS’ LEAGUE 
Call Orig. Del. Rel. Total 

KiHR 390 346 478 1214 

W6EOF 161 169 561 891 

W6EEO 62 185 506 753 

W6CGM 5 6 736 745 

Wo6SR 5 54 673 732 

W3ZF 70 114 536 720 

W9ELX 95 51 494 641 

WIMK 78 134 377 589 

W9EGU 21 13 470 504 

W9DXZ 29 112 357 498 

W9DLD 17 49 376 442 

WwicQ 14 21 404 439 

WsDED 99 28 306 433 

W6AJM 31 13 386 430 

WSAQY 221 31 142 394 

W6AD 68 161 161 390 

WicGx 40 15 330 385 

WsDYH 77 104 202 383 

W9EJO 31 38 310 379 

W6AKW 13 ll 350 374 

W9ERU 139 36 181 356 

W9EKW 77 43 221 341 

WSOM 18 24 282 324 

were 72 131 116 319 

W6ALX 12 15 282 309 

W6BQ 15 8 276 299 

WwsCNO 41 26 220 287 

W6BZR 7 23 252 282 

W6ZBJ 7 262 6 275 

Wo6DwWI 2 16 240 268 

W9FLG 54 52 151 257 

Ws8sRN 46 37 172 255 

WSEP 65 17 160 242 

WIATJ 13 32 190 235 

W9CET 59 48 127 234 

W3GT 37 146 42 225 

W9DGW 6 7 211 224 

WSWF 49 43 120 220 

Wi1LM 27 26 166 219 

W8ACZ 13 2 192 217 

W1ACH 56 58 97 211 

WsCUG 3 14 187 204 

W9ARX 59 31 114 204 

woecos 60 86 32 178 

W3ANS 10 147 17 174 

W3AKB 8 144 20 172 

WsBCM 22 63 64 159 

W6CZO 33 68 28 129 

W80A 70 55 4 129 

W6CZO 33 68 28 129 

WsDSP 34 51 42 127 

W3BWT 15 59 51 125 

W3ALF 20 66 38 124 

WoRJ 48 51 22 121 

wsCwo 22 89 6 117 

WOoOBYZ 37 74 6 117 

VE2AC 2 64 8 109 

WsCFR 41 53 + 98 

WoCTW 12 66 2 80 

WsDHT 14 52 10 76 

\ large number of reliable routes are in operation, 

nd because of this fact an increasingly large amount 
raffic, even from distant points is being success- 

uly relayed to destination, saving the delays and 

rouble incidental to mail deliveries in the past 

rhe several amateur stations responsible for the 

est traffic work the ones that are “setting the 
vce’’ in worthwhile traffic handling are listed 
ght up near the top of our B.P.L., the figures giving 
he exact standing of each station accurately. 

All these stations appearing in the Brass Pound- 

ers’ League are noted for their consistent schedule- 
keeping and dependable message-handling work 
in amateur radio. Special credit should be given to 
the following stations (in the order listed) respon- 
ible for over one hundred deliveries in the message 
month: KIHR, W6ZBJ, W6EEO, W6EOF, 
W6AD, W3ANS, W3GT, W3AKB, WIMK, 
W6UJ, W3ZF, W9DXZ, WSDYH. Deliveries 
ount! A total of 200 or more bona fide messages 
handled and counted in accordance with A.R.R.L. 
practice, or just 50 or more deliveries will put you 
in line for a place in the B.P.L. Why aot make more 
schedules with the reliable stations you hear and 
take steps to handle the traffic that will qualify you 
for B.P.L. membership also! 











he Golden Gate Relay Chain is a budding W3ZF stunt 
rhe stations now in the system include W9BOB, WI1SJ, 
WSBEN, W9ACU, W9DZN, W9DQN, and W9GAG 
Come on, fellows, let’s see you give W3ZF and his bunch 
some competition!! 
























(Local Standard Time) 


SCHEDULES 


Tues Thurs Sat., 6:00 p.n 

lues., Thurs., Sat., 7:00 p.m 
Fri., 10:20 p.m 

Mon., Tues., Wed., Fri., 7:00 
p.n 

Mon., Wed., Fri., 7:00 p.n 

\lon., Wed., Fri., 6:30 p.1 

Sun., Tues., Fri., 7:30 p.m 

Mon., Wed., Fri., 6:45 and 
10:30 p.n 

Sat., 4:00 p.n 

Pues., Thurs., Sat., 7:15 p.n 

\ion Tues lhurs 6:45 p.n 

Sun., 10:00 a.m.; Fri., 6:45 p.m 

Sul 10:00 an 

Nion.. 10 30 p.m 

Sun., Wed., 12 noo M 
Fri., 7:00 p.m 

Sun rhurs., 1:00 a. 

Mon., Wed., Fri., 7:30 p.n 

Sun., Tues., Thurs., 10:30 p.1 
daily at 7:00 p.m 

Daily at 6:45 p.m. and 10:00 
p.m., and alternately every 


two weeks at 1:00 a.n 
Daily at 7:00 p.m 
Sun., 8:00 a.m.; Wed 
Sat., 12 noon 

Wed., Fri., 5:00 p.n 
Mon., Wed., 6:30 p.m 
Fri., Sat., 10:45 p.m 

6:00 pt 
Mon., 12 noon and 10:00 p.n 

lhurs., 12 noon; Fr 7:00 

and 10:00 p.n 


»7:00p.m 
Mon., 


eun., 


daily at 


Daily except Saturday and 
Sunday 

lues., Thurs., 7:00 p.m 

Mon., Wed., Fri., 7:00 p.1 

Mon., Tues., Thurs., 10:00 and 
11:30 p.m.; Wed., Fri., 11:30 
p.m 

Mon., Thurs., 7:00 p. 

Mon., Wed., Fri., 7:30 a. 

Daily except Sunday 5:00 
p. 

Mon., Wed., Fri., 7:00 p. 

Sat., 6 p.n 

Wed., 6 p.m 

Mon., 6 p.m 

Wed ind | 8-00 

pl 

lues., Sat., 7:00 p.n 

lues., Sat., 10:30 p.n 

Mon., Wed., Fri., 7:15 p.1 

Daily except Sat. and Sun., 
5:00 p.m 

Mor Wed Fri 5:00 and 
7:30 p.m 

Sat., 10:30 p.m ilso several 
times on Sun. on 7000 and 
14,000 ke 

Daily except Sundays at 8:00 
p.m 

Mon., Thurs., 8:00 p.m.; Tues 
Wed., Fri., 6:00 p.m., also on 
Sat. and Sun 10:00 a.m 
and 10:00 p.m 

Wed., Thurs., 6:30 a.m 

Daily except Sunday, 4:30 p.n 

Mon., Wed., Fri., 2.30 p.m 

Sun., Wed., 7:00and 11:00 p.m 





OFFICIAL BROADCASTING STATIONS 


SCHEDULES 














W7DD 7030 Sur Wed., Fri 3:00 nd 
11:00 p.m 
W7FI 7142 8 Mon., Wed., Fri., 7:00 p. 
W7FI 8571.4 Tues rhurs., 12 midnight 
W7FI 14,285 7 Sun., 2:30 p.m 
W7HP Sun., Tues., Fri., 12 noon 
W7IZ 7300 Sun. and Thurs., 9:00 p.: 
W7IZ 28 O00 Sur 1:00 pr 
WSAGQ) 7260 Daily except Sat ind = 
11:30 a.n and ¢ ry two 
weeks iFr 
WSAH WK 7200 Wed., Sat., 7:00 p.n 
WSAVIK 714 Sun., Tues., Thurs., Sat., 7:00 
p.! lso Sat. and Sun 1:00 
p.t 14 m.e 
WSBALJ 5665 Sun., Mon., Thurs., 10:30 p.r 
WS8BWPrP 7170 Daily except Wed., 5:30 p 
WSCEO 5725 Mon., Wed., Fri., 7:00 p. 
WSCMB 3820 Mor Puc Wed Thurs 
Sat., 7:00 p.m 
WSCN' 7200 Daily except Sat. and Sun 
7:15 
WSCUNZ 7275 Mon., Wed., Fri., 9:00 p.n 
WSDED S798 Sun., 6:00 p.m.; Tues., Thurs 
8:00 p. 
WSD\MII S965 Mon., Fri., 7:00 p.m 
WSGI 615 l'ues., Thurs., Sat., 7:00 p.1 
WSPI 7058 Mon., Wed., Fri., Sat., 5:30 
pl 
W9AGI 3770 lues., Thurs., 7:00 p.n 
W9BAN 7175 Mon., Wed., Fri., 11:30 p. 
W9BET 7142 Daily at 9:00 p.m 
WSOBET 3580 Daily at 9:30 pa 
W9BHI 3740 Sun., 8:30 p.m 
WOBIIT 7228 rhurs., 8:30 p.m 
WO9RBIII 14,635 lues., 8:30 p.n 
WORBIA 3660 Sur 7:30 pon NIon Wed 
Sat , 5:00 pun 
WOBIA 7140 \Mion., Thurs., Sat 0 pon 
W9BKI 3930 Pues., Thurs., Sat., 7:00 p.1 
W9CIQ 3820 Mon d Fri., 7:30 pa 
WOCNI 7050 ues... Wed.. Thurs., 10:30 p.n 
WO9DAI 3610 Sat., 10:30 pt 
W9DBI 7000 lues., Fri., 6:15 p.t 
W9DBIJ 14,000 Sun., 2:30 pa 
WO9ODHP 15.000 \Ion.. Wed.. Sat.. 7:30 a 
W9DQN 7250 Mon., Wed., Fri., 12:30 a. 
nd p.m 
W9DULD 7000, 14,000 Sun.. 10:00 a.m.: Mon., Fr 
& 1715 7:00 pt lues.. 7:00 
WO9ODXZ 5 Nor 7:30 and 11:45 
Wed Fri., 7:30 p.m 
WOEHN STOR Mon., Tues., Thurs., Fr sat 
7:15 p.n 
W9ERI ISO Mon., Wed., Fri., 7:00 p. 
W9KZ 7300 Sun... Tues., and Sat 7:30 
und 10:30 p.m 
W9ZD 7300 lues., Fr 9:05 p.t 
WRIN 1370 (voice Mon Wed Fr 1:00 and 
7:00 p.n 
OFFICIAL AND SPECIAL BROADCASTS € 
sent simultane nusly S575 ke ind 7150 ke 
A. RR. He idquarters stat WIM at he 
follow times 
8:00 p.m. Sun., Mon., Tues., Thurs., Fri 
10:00 p.m. Mon., Fr 
12:00 p.m. (midnight) Su Tu rhurs 
OST FOR APRIL, 1929 
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ATLANTIC DIVISION 


YESTERN PENNSYLVANIA SCM, A W 
/¥/ MeAuly, W8CEO W8CUG, with 204 msgs, has 
the best report Perhaps a couple of reports were 

lost 


n the mail. W8CFR is still busy with Brazilian traffic 
WS8GI burned out his screen-grid tubes in his “ bear-cat 
re ver. WSDKQ, a new ORS, is coming along fine. W8CEO 
s building a new “bear-cat"’ receiver, WSDHW is building 
a 56 me transmitter. He wants a 56 mc. sked. WS8AGO is 
building Xtal control. W8DVZ is on 14 me. W9AGQ is still 


busy with DX traffic. They were Q8O WFBT at the South 


Pole and also took ten messages from S.S. Lempira, in dock 

at Puerto Cortes, Spanish Honduras. They have their 250 

watter going again. WSAPQ says the high C circuit is the 
juito’s eye teeth. WSDKS is having transmitter tr 


ble. Stick with ‘er, OM. WSCQN is leaving Altoona and will 
be in the first district. WSAJU has come to life with a nice 
Xtal « trolled transmitter. WSAYII want in ORS. He 
has been reporting faithfully. W9ARC is so busy with clul 
work that he has forgotten how the old transmitter is hooked 
WSDBE fina rot his ORS certificate. It was lost in the 
WSC MP reports seven messages handled. He claims a 

place at the top of the Director's BPL list. How about it 
Mr. Handy? (Yep, he makes it, all right, but how about 
WSZZ, WIBIG and W3BZ?) WS8DUT is hunting BCI 
QRA. That is time well spent. WS8APJ is a new call in Erie 
WSBTD has had his call changed to W8VJ. WSDOB is re- 
building his transmitter. WSBHN made a trip to Chicago 
WSCRA was QSO ZL2BG. He is wondering if that call is 
t t-leg.’ The ATA is planning a big party tor Doctor 
Woodruff and A. A. Hebert at the Apr 1 meeting. A big feed 


will be had and it will have all the earmarks of a little con- 


vention. They are trying to make some arrangements wit! 
the Radio Supervisor whereby they can handle complaints 
terference. With its membership nearing the 100 mark 
becoming one of the most powerful clubs in the country 


Any amateur w Pittsburgh should 


Several offic il broade st stations have been ipp« nted 


thin motor r distance of 
i€ nti section t copy at 


hedules is 


und it should be easy for anyor ! 
least one station any ht. Anyone wanting s« 
referred to WSGI of Ellwood City 

lratie: WSCFR 98, WSARC 2, W8CUG 204, WS8GI 70 
WSDVZ 22, W8DKQ 83, WSAPQ 5, W8CEO 50, W8CQN 
5, WSDHW 44, WSAYH WSAGO 28, WSDUT 19 
WSBGW 27, WS8CRA 6, WSAGQ 18, WS8CMP 7, WSBNR 
18. WSAJU 5. WSDKS 5 

SOUTHERN NEW JERSEY SCM, M. J. Lotysl 
W3CFG First place goes to W3CFG, second to W3ARC 
who has a very nice total and is doing co tent work. He is 

nd O-O. W3BWJ has a better total tha 
s he had more spare time. He is an OBS also 
r local hams. W3S\ is still 
waiting for a barge. Hope you get something good, Jim 
W3hkJ sends in a rejuvenated total. Hi! W3AOC suffered 
when the gang put W3DH back into service. W3BO ap 
parently had little time this month. W3ATJ's dad broke his 


leg Allen has to run store and won't be on much. Too bad 
all around, OM. W3ARR eliminated his key clicks. W3BEI 
ean't understand why an ORS must handle traffic. The 


rtificate isn't for wall decoration. Take notice of the new 


reporting date fellows and please be on dec Keep up the 
good work! 

Traffic: W3C FG 86, W3ARC 79, W3BWJ 39, W3CO 35 
W3sJ 26, WSARR 18, W3KJ 12, W3O0OH 8, W3EBO € 
W3ARN 2, W3ATJ 11 

LKASTERN PENNSYLVANIA SCM, J. B. Morgan 
2nd, W3QP here seems to be no limit to the volume of 
traffic that can be handled by W3ZI rhe Twentieth Cer 
tury Limited route is carrying a lot of trans-continental and 


trans-Pacific traffic which is proving how valuable such a 
I can be. W8WJ has been off the air on account of sick 
hes n his family but will be back soon. The Boys from 


Ser ton, WSDHT, WSAWO and WS8CWO are keeping 
their tubes hot and their keys limber, even though station- 
I g and rebuilding is the order of the day. W3AKB says 

er own fault that she didn’t make the B.P.1 we 
suspect a premature case of spring fever! Through fair 
foul W3CDS has lost the nice pile of skeds he 
worked so hard to get. ARO, Ob. We have four new pos 
sibilities for ORS appointment this month: W3MC, who 
has beer recently licensed; W3ANS, who used to be the 
cur f the Philadelphia B.C.L’s.; W3NF, who attends 


mea or 
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DIVISIONAL REPORTS 


Lafayette and is a well-known traffic man in the District 
and lastly, W3BNF, a reformed DX hound of the most 
dangerous species! As we have said before and will probably 
say often again, SAEDS are the basis of operation for all 
ORS. Our District led the whole U. S./A. ‘last month, 
Om’'s, and I certainly want to thank you for the good sup- 
port and say “ DON’T WEAKEN”. Congrats! 
l'raffic: W3ZF 720, W3ANS 174, W3AKB 172, W8CWO 
117, W8DHT 76, W3BNF 54, W8AWO 47, W3CDS 47 
W3NF 28, W3QP 8, W3MC 2, W8WJ 0. 
MARYLAND-DELAWARE-DISTRICT OF COLUM- 
BIA — 8CM, H. H. Layton, W3AIS I wish to take thi 
opportunity to congratulate the men of this Section for the 
plendid work they did during the Governor's President Re 
la I knew you could do it. I B, OM’'s. Maryland: W3TR 
‘ be off the air until April first as he is very busy studying 
i nin the Navy. W3APX is well located and 
x stror n weekends. W3RQ is also studying for pro- 
tion. W3AEI had the misfortune of blowing two tubes 
His call has been changed to W3MH 
Delaware: W3ALQ i 
W3W4J has moved to Lyndalia where USNR headquarters is 
ted. W3AJH blew his 50 watter. W3AIS manages to get 


working phone and CW on 3530 ke 


e night a wee 
Dist. of Col.: W 


seems to have no 


for brass pounding 
3A5SO0 will be re-instated as ORS. W3ALF 
trouble in moving traffic. Skeds do the 
W3GT reports all traffic comes from P. I. and yacht 
WSBS and China. Will take anything for the far east, 
delivery same day. FB. W3BWT has 72140 ke. set working 
in. Getting same results as previously. Putting in large 
e rectiher in auxiliary to mercury arc 
fraffic: Md. W3APX 134, W3MH 11, Del.; W3ALQ 5, 
W3WJ 1, W3AJH 8, W3SAIS 6. D. C.: W3ASO 17, W3ALI 
124, W3GT 225, W3BWT 125. 
WESTERN NEW YORK — SCM, C. S. Taylor, W8PJ 
Due to speeding up printing at Headquarters, hams in 
Western New York will get their reports in to the SCM not 
later than the 15th of each month hereafter. By doing so, 
your copy of QST will go to you a week or so earlier each 
mth. All ORS holding certificates with E. B. Duvall’s 
snature, kindly return same to SCM for replacement as 
he re-numbering of Western N. Y. must be changed. All 
stations holding ORS and not active, kindly return same for 
neellation. There are about 80 ORS in this district and 40 
them are actually working wonders in traffic, DX, etc 


g time has come so check yourself on the 
re traffic and make Western N. Y. what 


Spring housecleanin 
ORS. Get after 
it sh uld be. 

WSAHC 


> is working hard to push things through. WSAII 
} WW 


een working Ireland and Porto Rico. WSAK is a new 
with ambitions. WSAKZ works New Zealand, South 
WsARX makes the BPL in traffic: WSAVR 


America, etc 

d WSAOT are now WACO bird men but their sets are 
till going strong. WSAVR has Pilot license now. WSAVS is 
retting more traffic through. WSBBP puts over banquet of 
Mohaw Valley Br Pounders’ League in great style 
WSBCM ces the BPL again this month. WS8BFG has 
two trar tters in operation. WSBGN is now back in 
operatior é long silence. WSBJO blew up his power 

pply. WSBUP is handling traffic now. WSFC is back with 


W S¢ IW 4 nts to iow what is the matter with 
e Buffalo, N. ¥ statior WSAYB, WSADE, WSQB, 
WSCP( WSCHG, WSTH are active. WSPJ is on when 
possible. WSCPC is handling more traffic: WSCSW has a 
] ort and good traffic this month. WSCVJ has 
ne some fine DX with his UX-210. WSCYG has a whale 
1 traffic total this month, and has many schedules 
WSDDL has a 7% watt fone set going. WSDII has a fine 
traffic total. WSDME states that the Finger Lakes Radio 
ext New York Convention at Auburn 
Aug. 9, 10 and 11. He has been busy with schedules and 
good traffic report. WSDNE has a little traffic 
report this month compared to his past efforts. WSDQP 
eeps a schedule with W2ANV, getting check on weather 
litions, reporting it to local weather man who informs 
r mail service fliers every morning. W8DSP bumps into the 
BPL again with a good total. WSOA has several schedules 
the BPI 
WSAHC 27, WSAIL 4, WSAK 6, WSAKZ 4, 
WSBBP 32, WSBCM 159, 
WSCFYV 15, WSCMW 


ie schedule re} 


Society will hold the 1 


shows a 





nd makes 

rraffic 
WSARX 108, WSAVS 17, 
WSBFG 4, WSBGN 7, WSBUP 6, 


VII 




































VSCSW 62, WSCVJ 33, WSCYG 174, 
, WSDQP 


80, WSDME3 
SOA 129 


CENTRAL DIVISION 
F. J. Hinds, W9APY W9EZQ 
1 is looking for a mercury are tube 
1 3500 ke. traffic work. WOBRX sez 
ng nicely and it the best type of 
s traffic in all directions without 
W9BLL wants our state to pick up in 
OT.) W9AYB is operating at W9CAR 
ALL waves. W9KA is knocking 
th his traffic. W9CZL, W9FI and 
od schedules. W9FI is using 
na new ham. W9FDY is back 
ty. W9DJ is going out for fone work 
1 50 with 500 volts. WOFDJ is QSA 5 
L a WXM 700 miles East of New- 

tt some of the new 866 rectifier 
lia best yet. W9GJ heard only hon 
d last month 


1, WSDNE 11 


very good work, 
vw rebuilt with an 852 and is getting 
NY is planning some 1750 ke. phone 
14,000 ke. for the first time this month 
juitting 7000 and 3500. W9AVL is 

ne set for 1750 ke. FB, OM. A new 

just been completed by W9AFX 

to get out on 14 me. W9F MR is 

fic man this month is W9DZX 

Illinois. Congrats, OM. WOBLF 
perfect performance. FB. The new 

t W9BZO is burning out tubes as fast 
Hi. Something wrong, OT. W9EYA 
ley on 7000 ke. W9AHK of Cicero 
W9CKZ was forced to lag a bit in traffic 
tfit. Will be on with a bang shortly 
ible schedules. This is what we all 

> running smoothly. W9FFQ tried 14 
W9BOL has a low power 250 working 
while and we hope to have him 
W9ERU installed a transmitter in 
Rockford and handled big totals of 
lerit Badge Exposition. Great work 

it worked a number of good QSO's 

198, W9ERU 356, W9BZO 153, W9BXB 
1k JO 74, W9GI 63, W9AD 58, W9APY 
EZQ 43, WOBLF 39, W9AP 37, W9EAJ 
ICZL 32, W9BSH 24, W9AFX 20 
[Kk 18, W9EPG 16, W9FDJ 15, W9FI 
12, WOME 12, W9ACU 11, W9BRX 

OX 11, W9KB 10, W9AVL 8, W9ALK 
W9EYA 5, WOFWX 5, WOFDY 4 


D. J. Angus, W9CYQ — W9EKW 
f messages. W9EX%W is working for 
plenty of traffic. W9FBV inactive 
W9DBJ putting in crystal con- 
! another location in Richmond 
Ww! IBKJ is — in a couple of 866s 
insformer is finished. W9E-F sez that 
r better as he worked 5 continents 
X has the high traffic mark for the 
hoping to improve even this month's 
ng to run his traffic totals up. He has 
raph school and is now known as 
ir first report from Elkhart for a long 
ew station at South Bend. W9AIN, our 
breaker, is still off the air due to work 
iin soon, though. W9FRR and W9FRB 
t Bloomfield. W9F YB is on with a 744 
again. W9GIO is a new station at 
rton High School has a code class of 
anapolis Radio Club and W9CUD are 
Department install a transmitter and 
‘ ns for emergency calling purposes 
program now 
641, W9ASX 204, W9DSC 52, W9GBF 
BKJ 42, WOBZZ 4, W9CLO 11, W9EMR 
VO9DBJ 10, W9FCG 14, W9EXW 22, 
} 17, W9EKW 341. 
SCM, J. B. Wathen, 111, W9BAZ 
rets first round in the “Fight for the 
ed likker. W9JL whose total was split, 
U of K has promised them a 1000 














watter. All aboard for Mars! W9BGA added another country 


to his string. W9EYW's screen-grid receiver is the berries 
Page Mr. Hull. W9CEE reports via W.U. That's real spirit 
Thanks, OM. W9ENR has a DX list for February like the 
roll-call of the League of Nations. W9ETD has a new re- 
ceiver and promises to lead the B.P. next month. GA, OM 
Won't hurt my feelings. W9AID ports another fone. The 
BCL’s get a big kick out of it. And how! W9FZV is promot- 
ing a KY. network for his traffic. Good idea. W9BXK works 
A. A. on the side. W9DDH blew everything in sight and 
still turned in a nice total. Can't keep a good man down 
W9FKM is adding screen-grid tube to his receiver. W9C KH 
has applied for an ORS tag. Welcome to our midst. W9BWJ 
s rebuilding entirely. W9BAN sez they ought to put over- 
alls on the gridleaks. W9BAZ took a trip to see some of the 
gang, but couldn’t find them. Too many YL's. Who is going 
Don't let W9OX get it so 
easily He who hesitates is long gone 

Traffic: W9JL 117, W9OX 75, W9DDH 44, W9EYW 29 
W9BAN 28, W9FZV 28, W9BXX 23, W9BAZ 17, W9BGA 
17, W9ENR 14, W9ETD 14, W9AID 5, W9ARU 5, 
W9FKM 5 

MICHIGAN SCM, Dallas Wise, W8SCEP W9BTQ 
will be on with a new transmitter using a 75 watter. W8BRS 
says he will be up on 3500 ke. soon. WS8DFS reports for the 
first time since 1925. Glad to ag you back on the job 
again, OM. W8JD a newcomer in Lincoln Park reports for 
the first time. WSBAX burned up . s transmitter but is on 
again with a 210 and AC. WSAAH has several schedules 
and is making things hum up in Traverse City. W8ACB is 
rebuilding the outfit while waiting for another 210 to grow 
up. WSCU has been playing with a “* push-pull” transmitter 
WSZF is having trouble getting enough “ops’’ to run the 
station. WSDCW has been experimenting with low power 
outfit. WSAUB passed the Amateur Extra First exam 0. K 
and also reports several of the fellows in Grand Rapids have 
new tickets due to the RI's visit. WSCAT is building a new 
transmitter for 3500 ke. band. W8CKZ can’t keep track of 
his report cards but gets there just the same. WSDSF was 
QSO quite a few of the fellows on QSO party night. WSB\ 
has been doing some good DX work lately and hopes to have 
an 852 soon. W8SAAF wants to know where the next Michi- 
gan Ilam Convention is going to be held. What do you say 
fellows? WSDED is keeping a regular flock of schedules and 
his traffic totals sure show it. WSDYH and WSDED have 
the Michigan Express Route working in fine shape and 
traffic sure moves when it hits Southern Michigan. WSC VN, 
WSAHM, WSCCM, WSDPS, WSDVQ, WS8AJG reported 
via radio thru WSDED and WSDYH 

rraffic: W9CE 13, W9BTQ 32, WSBRS 9, WSDFS 75, 
WSCFM 15, W8JD 5, WSBAX 13, W8AAIL 14, W8CU 2, 
WS8ZF 13, WSDCW 1, WSAUB 14, WSCAT 8, WSCKZ 12, 
WS8DSF 62, WS8BV 7, WSAAF 12, WSDED 433, W8DYH 
383, WSCVN 1, WS8AHM 7, WS8CCM 14, WS8DPS 21, 
WS8DVQ 16, WSAJG 39, WSCEP 14 

WISCONSIN SCM, Clarence N Crapo, Wo9V)D 
W9DLD reports a total of 442 which is higher than last 
month due to splendid cooperation and lots of hard work 
W9DLQ keeps things humming with schedules on both 7000 
and 3500 ke. W9EBO reports plenty of activity at his sta- 
tion. W9BPW going good with low power and sends code 
drill every Sunday at 1 PM on 80. W9DEK keeping three 
schedules and will have Xtal going soon. W9DTK says his 
new shield grid-receiver going fine. W9FHU reports plenty 
of activity at Mosinee, mostly shoveling snow. W9DND 
building push pull TPTG with Rectobulbs and 2UV2Ils 
W9BWZ says traffic kind of scarce up in Darlington 
W9DJK reported via radio. W9DVI has been off the air 
several days this month and has arranged one more schedule 
W9ESM working fone successfully on 85 meters. W9LV not 
on the air regularly. W9EEF things are about dead as ever 
at Racine. W9EZT has been on the air only a few days 
W9BQQ too busy reading meters at the local electric plant 
W9VD handling a few more msgs and new CC panel nearly 
finished. W9ARE says his 204A going strong and worked 
Japan this month. W9OT is doing nicely and has nothing to 
kick about. W9SO operating mostly on 80 at present, sez 
last month’s report was made out but mislaid. W9AZN 
reports that the Lacrosse Club going fine and getting good 
publicity for the Amateurs 

Traffic: W9DLD 442, W9DLQ 110, W9EBO 87, W 9BPW 
92, W9DEK 67, W9DTK 44, W9FHU 43, W9DND 27 
W9BWZ 20, W9DJK 18, W9CVL 15, W9ESM 12, W9LV 11, 
W9EEF 7, W9EZT 4, W9BQQ 3, W9VD 24, W9ARE 106, 


to take the lead next month? 


W9OT 26, W9SO 15, W9AZN 1. 
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OHIO SCM, H. C. Storck, W8SBYN The SCM has 
been threatening dire results for non-report and non-support 
for some time, and the ax has fallen. Thirty cancellations go 
into effect immediately, for the good of OHIO and the 
League. Our percentage should go up at once, and if you 
faithful ones keep doing your bit, OHIO will soon be up with 
the rest again. It is the SCM’'s ambition to have more re- 
porting traffic than there are ORS. Dead timber was cut 
down ruthlessly and you who suffered have no one to get 
sore at and blame except yourselves By the time you see 


this in print, you will have been notified as to the plan, new 

plan, of reporting. Remember that the new reporting date 

s the 16th of each month. The SCM has followed a policy 
waiting until the last moment for late reports, and ir 


cluding them, but late reports will not be tolerated any 
more, and you will know where to kick if your report, 
matter how good, doesn't get into QS7 
Che reports this month were very good as a whole, tho 
nly two made the BPL. Don't know what on earth hap 
pe ied to WSJA late ly, and he even failed to re port up to the 
present time. WSCNO leads Ohio this time with 287, which 
s certainly FB and makes her dream come true. She com- 
plains that it’s harder to get a message into Cleveland than 
to fly to the moon. Wish this fellow, W8RN, could stay with 
is always. When he’s home, the fur flys WHEN HE IS 
HOME! He turns in 255 this month, and in the next breath 
tells that he is leaving for Chicago, to take up electrical 
engineering. Good luck, OM. The SCM has had a little more 
time on the air, with W8SDDK to help, and takes third prize 
this month for a change. WSBBR says he is going to quit 
‘king about conditions in Cincy as it’s no use. A good ORS 
hampered by QRM. It’s a shame. WSCRI comes next with 
73 and tells us that he will be on with crystal on 3750 and 
3530 KC soon. W8CQU turns in a fine total but is in too big 
1 hurry to tell anything else. W8BAC has been away from 
home but turns in a good report for the time he was at the 
set. WSDDQ has a new operator in Paul Wilkinson as Dave 
Weisberg is now W8OH. WSCSS just got married, fellows. 
WSAPB sends in a nice report. WSCWC still sings at 
WOWO. WS8BOR is using two 852x on 7000. W8CMB turns 
1 a good report, and says he is too QRL work to get on 
ich. WS8DIH divides his time between his own station and 


WS8DDQ and gets along nicely. W8SDDF says the street cars 
Ciney are tuned to 3500. WSDSY is working with a 
rystal transmitter and will have it on the air soon. W8SAYO 


rel yed one message direct fr mm New Zealand to Boston 
WSDJG just got on the air and worked three new countries 
the first night. WSDIA is leaving us until the latter part of 
June. WSCCS will have another 852 soon. W8GZ is still 
plugging away at 28 meg. W8DJV finally worked Asia 
WSARW is thinking of building a phone set with an 852 
WSDHS is still building per 1929. W80Q has nothing to 
say. WSBIKM announces the arrival of a boy junior op 
Congrats OM. WSCNI 
s wanting schedules on 7000 ke WS8PL is putting a station 

it his place of business. W8SDDK is not on the air week 
ends. WSDIPF expects to be on the air 


is still working his set over. WSLI 


by early summer 


WSCFL is very QRL school. WSBBH has moved and is 
putting up his station aga WSADH has lost that call and 
snow WSALA WSAMI has been blowing tubes. WSBAI 
has been rebuilding 


rratlic: WSCNO 287, WSRN 255, WSBYN 114, WS8BBR 
92, WSCRI 73, WSCQU 60, WSBAC 56, WS8DIH 53, 
WSCSS 53, W8 APB 52, W8SCWC 49, WSBOR 48, WSCMB 
47, WSDDQ 30, W8 DDF 15, W8DSY 12, WS8AYO 11, 
W8DJG 9, WSDIA 8, W8CCS 8, W8GZ 8, WS8DJV 7, 
WS8ARW 7, WSDHS 5, W8 1Q 4, W8SBKM 4, WS8CNU 3, 
WSLI 2, W8PL 2, WSDDK 1, WS8DPF, W8CFL, W8BBH, 
W8BKQ, WSADH, WS8AMI, WSBAU, reported but no 
traffic 


DAKOTA DIVISION 


NOUTH Dakota —SCM, Dwight M. Pasek, W9DGR 
— A good number of stations reported this month, but 
the traffic was very light. Come on, gang! Pep up a bit 

and handle that traffic that’s going over or around us 
we know it’s there; and then make some yourselves. 
W9DWN our RM and “the traffic man” has been off be- 
cause of the loss of an antenna and the cold wx kept him 
from getting another up. However, he will be on the air be- 
fore you read this. W9DB is still working on 30 me. and with 
& renewed license will also be on the “ high’’ waves. W9EUH 
is getting back after his transformer blowout with a new 
receiver and two new 1929 transmitters (maybe some of the 
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rest of us better blow our transformers hi). W9ID spends 
his spare time lL ringing up the Boy Scouts “in the way they 
should go”’ in ham radio, and also operates on 3500. W9EUJ 
is increasing power to a 210 and is on 7000 now. W9DNS is 
trying hard to keep some skeds with W6BCS (ex9DES) 
W9FBB is using a 210 in Split Colpitts and is getting very 
good reports. W9DIY reports a new monitor and an xtal on 
3500. W9F KV is buying out W9ETR and expects to have an 
even better sig on 14,000, 7000 and 3500 ke 

rrafiic: W9DGR 21, W9DNS 13, W9DB 11, W9FKV 2 

SOUTHERN MINNESOTA SCM, J. C. Pehoushek, 
W9EFK Under the circumstances this report must be in 
the air mail in less than an hour so I know you fellows will 
excuse the brevity. One thing only, any ORS who has not 
reported for three months previous to the time you receive 
this QST will be cancelled without notice. W9COS leads the 
section as usual and I would like to see some station TRY 
ind catch him. W9ERT handled a little P. I. traffic. W9BTW 
says he handled some but school work suffered. W9DLA 
says 3500 has traffic from every sig. W9AIR finds noon on 
7000 with most Minnesota stations on the air making for fine 
contact. Also reports W9GHL a new ham at Montevideo 
W9BHZ finds things OK as usual. W9FCD is still getting 
crystal reports without one. W9EFK blew the 50 and can’t 
possibly see another in the future. W9DWG has high power 
now, 300 volts B’s on 210 and worked NN and NJ. W9DMA 
likes 7000 too much so says guess he can stand the QRM if 
the rest can. W9DBC likes 14,000 but guess the YLs won't 
allow him to op. W9EYL finds BCL QRM troublesome in 
his apartment. W9CIX and W9DBW report school QRM 
very heavy 

rraffic: W9COS 178, W9ERT 51, W9BTW 30, W9ELA 
16, W9AIR 21, W9ERT 18, W9BHZ 14, W9FCD 13, 
W9EFK 12, W9DMA 4, W9DWG 7, W9DBC 3, W9EYL 2 

NORTHERN MINNESOTA SMC, C. L. Jabs, 
W9BVH As usual W9EGU stands well in front this 
month. He turns in a traffic total that is a record for this 
section and in so doing, wins the crystal oscillator prize 
without competition. A few daily schedules did it. His WF BT 
as well as his W6EEO schedule in the P. I. traffic chain, are 
still going. Cy reports a new 860 and rectobulbs and plans 
transmitters on 3500 and 14,000 ke. W9EGN is using a 250 
watter and a 201A with B eliminator for plate supply 
W9CTW called on the SCM and got some dope on crystal 
control and reports it FB now. W9ERB has a new 852 and 
will have a couple of 866’s soon. W9EHO ground a crystal 
and says his station will be crystal-controlled from now on 
W9BVH is on whenever time and power leaks permit. A 
shield grid receiver is still in the making. He stopped in and 
saw W9CTW's station while returning from western Minn., 
but missed the operator. W9BCT is still QRL hockey and 
basketball and is trying to locate a Chicago station that can 
keep a schedule during the day to furnish weather reports to 
the Universal Airlines. W9EGF is on regularly but finds 
very little traffic. W9CKI works on 14,000 ke. and also tried 
uge total is low. W9CPO is QRL on 

iil route so only pounds brass Sundays. W9EHI has gone 
n for DX on 14 me. and reports competition from W9DOQ 
und W9CKI. W9BMR will be back on the air soon. W9ADS 
s still off due to a blown tube. W9FFU is planning on joining 
the Army Net now being organized. W9AKM is too busy 
with BCL sets to be on the air. This report is made a few 
days early due to change in printing date of QST (see March 
QST) and all those sending in their reports later than the 
26th are too late for the SCM’s report. Let’s hear from you 
all promptly on the 16th, hereafter, OMs. A number of ORS 
were cancelled during the month, leaving room for active 
stations. Those stations desiring ORS are requested to get in 
touch with the SCM. 

Traffic: W9EGU 504, W9EGN 86, W9CTW 80, W9ERB 
55, W9EHO 26, W9BVH 22, W9BCT 9, W9EGF 9, W9CKI 
9, W9CPO 9, W9EHI 2. 

NORTH DAKOTA — SCM, Bert 8. Warner, W9DYV 

W9BVP leads this month with a nice total of traffic. 
W9FCA handles traffic on 1800 ke. but has nothing to report 
W9DY A also uses 1800 ke. band to handle traffic on. W9CDO 
says he is going to have a fifty watt fone going soon. W9DEL 
is organizing a radio club at the North Dakota state college 
and says that it will have two transmitters, one on 1800 ke 
fone and one on 7000 kc. CW. W9IK is using a three phase 
rectifier with 750 on each phase. 

rraftic: W9BVF 88, W9FCA 11, W9DYA 5, W9CDO 5. 


28 and 56 me. so his mess 
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ARKANSAS SCM, Henry E. Vel 


lad to note that the traffic totals | 
imp this month. W5EP, wl s one 


serves most of the crea lor the 
BPL and we are proud of hi: Kee; 
WSS reports that he had the bad lu 
s rece ng ibes, s will be 
Phe R. 1. paid Little Roc sit a 
ere d t e the exams. WOSHN 
ex He has just beer nte 
s bet edi the start 
‘ r Rela WS5BCZ 1 r 
€ i he t € i large 
WSBDD ri rBw € 
st f e runnil 
in t the Yl s W5A% 
indled c essages. W5IQ | 


‘ ‘ rue . re if _ 
‘ WECAN DOTI 
WSEP 242, W5ABI 31, W 


HUDSON DIVISION 


SN ASTERN NEW YORK SCM 
W2CNS W2BFF is still keep 
4 55X ship. now 5800 miles sout! 


schedules with VE2ZBB and WSDQOP 
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MIDWEST DIVISION 


l says its FB. W9BHR fo 
nm 3 WIBLP, Coneord: W1ICD'1 Meredith; WIANP, 





t most of the trouble has been cleared 
IS is DXing on 14 me. WIAUE has been having 
with his transmitter stopping for no good reason! 
san ORS now. WIBFT has a new MOPA using 
tage, 1929 style. W1AEF handled a bunch in 
ll W11P is still working for the BPL and says 
make it next month sure! WIAVJ sent in a good 
pite of QRM from his printing business. W1ANS is 
the out as usual. WI1COW at Exeter Academy 

w 1929 transmitter using an 852 and rectobulbs 


e 








wing stations have been reported as being on tl! 


WI1ASK, Nashu Help the out with traffic, 
V11X, Laconia Radio Club ctive on 3500 k 
1. WIBST was too busy to handle very many 

f T.ebanon enlisted in the Naval Reserve and is 

nths cruise in southern water WILUN is on 

e DC s 1. Let's have your reports in by the 


WIATJ 235, W11P 120, W1AVJ 49, WIAEF 34 
°4, WI1COW 24, W1ANS 19, WIBST 18, W1MB 
I 


W11X 7, WIAUY 5, W1B 


I 
RN IASSACHUSETTS—SCM Dr J \ 
1UM rhe Worcester gang will be sorry to hear 
AJ in, tl ew elected president of the Worcester 


I it resign, due » Dusiness activi- 
WIAMZ was home for mid-year vacation 
the air during his visit home. WLAZD 


le has reorganized and the local 

ited club t make whoo} with the 
Any t eal har ire invited. Just drop 
whe W1BKM says soup rectifier froze and he 
ip after the jars, Hi! But you'll hear him with 


r. WI BNL says his “S 





service and is moving 
1 new location—is on 7200 ke. from 2 to 5:30 

d lay Sunday. W1MP is on 3600 ke. and reports 
sy under of Unit 1, Section 7 U.S.N_R 
nd the Worcester gang present their 

t nd w ild like to meet hit at he rdquar ers 
“treet e Thursday evening. WIKIO is on 14 
500 ke. WIBKG has handed in a fine bunch of 
s th. W1UM's telephone is Park 3310 

t respecting A.R.R.L. be wanted. The 

i their annual meeting 

A, ] ! ell was elected president with Charles \ 
y, WIANI, secretary, 41 Oak Avenue. What do you 
WI1ASU had a brand-new junior operator. Con 
I ld mar ind more power to y 1! Che Spring- 
dio Club certainly are to be commended for the very 
y are making for the Massachusetts 


WIBGMNI 1 bee bitten by the fone bug and has j« ned 


y Net. W1ADO is trying fone on 3500 ke. W1FG 


the battery going bad only having had 

years. WI1ASI ept schedule with SDKN Swedish 8 

every nicht { 1 wet rom Boston out 2500 miles 

er Light spt iled the QSO's WI1ANT is busily 
U.S.N.R. drills 


WIAJK 4, W1AMZ 8, W1AZD 43, WI1BKM 14, 
11, WLINP 9, W1EO 17, WIBKG * 62, W1UM 11, 
12. WIGR 8, W1BZJ 7, WI1BGM 51, W1FG 2, 


WIADO 8, WIANI 36 
VERMONT! SCM, ¢ A. Paulette, W11T We have an 


porting this month so that is a help 
ri tice f the fine total our new CRM 
pile ip this nth. He says he is having BCI 


r quiet hours 

10 reports he is still XX QRL and has not much time 

V1BJP is QRL in an orchestra and not much time 
but he has rebuilt his transmitter. WIBCK 

Ft. Benning, Georgia, but he is reporting from 


1 lot W1EZ for the report this month, and if the 


> WK < litions ever clear up so I can even hear NAA or 


p a sharp lookout for you and try for a Q8O 
W1CGX 385. W11T 136. W1AO00 69, W1BJP 


i . 
il ee 


7, WIBCK 10 and WI1EZ3 
ASTERN MASSACHUSETTS—SCM, 1 I Bat 


NEW ENGLAND DIVISION 





W1UE—WI1CQ beats all comers this month with 439 
s handled! That reminds us of the reports WIFL 
irn in!! Very FB! W1LM and W1ACH have their 
rh totals and make the BPL with W1CQ. Even 


XI 











vere cancelled last month, we have 
100 or all stations reporting. Why 

f you can’t appreciate the meaning 
ssachusetts Amateur Radio Associa- 
the evening of February 20th. There 
lance, among whom were K4AGF of 
WIBIG 8.C.M. of Maine, W3GS, 

i many others. Interesting talks were 
f Browning-Drake and Dr. Kennel- 
rst to bring forth the Heavy-side 
tying goes: ““A good time was had 






































































R.A. is our radio club—meetings are 
Wednesdays of each month in Mifflin 
ne —come all and get acquainted! 
Worcester. WICRA is getting up a 
it the Springfield convention and 
r it a time, please. Hi! W1LUE is 
with W1CQ. The 3500-ke. band on 
H is covered by 135 degrees on dial 
ved report from England that his 
heard on ten meters over there 
1 Kit which works great. W1APK 
WLEX—hope he doesn't turn into a 
WI1ACA has new high “‘C” circuit 
ind better now. W1AAW has new 
nly a promise of more work to offer 
OM. W1WYV worked a rare one when 
‘oland—he also worked VE-5AW 
ng the Push-Pull circuit and urges 
» 7000-ke. racket is to be stilled 
H. W1KY discovered that her unsteady 
BCL antenna rubbing on hers, so the 
es down and goes boom. Hi! Hi! 
thing he hears on 14 me 
WIBBT reports rectifier trouble 
LAGP is building crystal outfit and 
tS. appointment. WIAHYV suggests 
ervice message more—that’s a very 
es his return signing WIALY 


work and is a prospective 


rks every 


ther report with advice that he 


irray!! First report comes in 


me FB relay work—he, as did 

. foned message from FSBTR 

wer back in very quick time 

i ¢ nvention to be held in 
Hope t see \ 1 ill there 


ILM 219, W1ACH 211, WICRA 

60, W1ARS 34, W1WU 34, W1UE 

2, WIALY 32, WIACA 26, 
WIBBT 5, WIAPK 2, W1WV 1 
SCM, C. N. Kraus, WIBCR 
FROM WIBCR via W1IMK 

1WFAT with an 852 on 7280 ke 

FI h his B batteries. W1MO is re- 


n. W1BLS says his remote 
r.\ sing low power and finds 
VLAWE has been working fine DX 


RN are newcomers and we wish 
with half-wave RAC. On 

lenty of traff n the 7000-1 
r's President message ff to 
ns are on 56 me WIBCR 
QG. It is expected that W1AMW 


56 me. as well as a gang of new 


eir calls vet 


VICPH 10, W1AAL 10, W1MO 6, 


THWESTERN DIVISION 

lames I Young, W7ACN-7JL 
| +. R. frequency meter. He is trying 
W7YA is active on the USDA Net 
W7 transmitter. W7ACD is active with 
3500 with a good total. W7ACN is 
and school. W7HE had excellent 
210. W7II is doing fine for a begin- 
1) ke. is all wet. He works Chile and 
\OC is on 7000 ke. some. W7ALC and 
W7 BCL service work. W7AFK bought 
V7HE. W7ALW is ready for his ORS 
ne. W7ACD, W7ABB, W7YA each 


W7YA 44, W7ACD 36, W7ADC 20. 
M, O. W. Viers, W7AAT W7HP 








is the star traffic station this month. FB, OB. W7EL comes 
in second and sent his report via telegraph. W7FL has 
asked for membership in the I.R.E. and U.S.N.R. Best of 
luck to you, Jeff. W7DD is now working on three bands and 
doing his usual share of experimenting. W7AAW is busy 
on the jury now but will get going better in a week or s 
W7DJ and W7TB are new stations in Hardin so give the 
a call, gang. W7AEM also of Hardin is having lots of trouble 
in more than one way and the station is still silent after the 
recent death of his mother. W7ANT and W7AHN both 
Great Falls are putting out a mean signal on the upper er 
of the 7000 ke. band. W7AAT has been silent for a few 
weeks, but will be going strong on 7040 ke. again soon and 
will also have a new 75 watt transmitter on 3520 ke. At 
present all ORS are reporting on time so let’s keep the ball 
rolling at the same pace from now on 

Trafic: W7HP 115, W7EL 99, W7AAT 80, W7FL 37 
W7DD 25, W7AAW 20 

OREGON SCM, R. H. Wright, W7PP W7GG 
back on the air after a long silence. W7ABH will be on as 
soon as the ship he is on hits port again. W7PL is all 
High C now that he has tried it. W7UN and W7PG works 
skeds every night. ExW7ABY is back on the air under the 
new call W7ZB. W7MV has been using MOPA and says that 
with the exception of being hard to neutralize, it is FB the 
set is completely shielded with aluminum. W7ST, ex-SC\M 
of Idaho, is now an Oregon traffic man using a 210 in the 
Hartley circuit. W7AAR is rebuilding but holds a tri-week! 
sked east. W7RJ, W7BO and W7DP are all using High C 
W7MQ is on consistently. W7KR is working on 28 n 
W7AHC is on occasionally using a 50 watt bottle. He is 
leaving for Alaska soon. W7A MQ was the station selected i 
this state to procure and relay the message for the Governor's 
President Relay. W7AJW, the Rose City Amateur Rad 
Club, now has its mercury arc outfit going. The gener 
opinion of the amateurs in Portland is that DX and traffic is 
greatly improving in spite of the fact that spring is almos 
here with its QRN, vacations, etc 

Traffic: W7PG 77, W7UN 58, W7PL 34, W7MV 
W7WR 30, W7AMQ 23, W7GQ 18, W7PE 13, W7AAR 1! 
W7ACG 7, W7ST 6, W7ALK 5, W7AIG 5 


PACIFIC DIVISION 
“OS ANGELES SCM. D. C. Wallace.* W6AM 
Five stations make the BPL tl month W6AKW 
_4 W6UJ, W6BZR, W6ZBJ and W6CZO. W6AKW re 
ports W1IBDI his East Coast P. I. pick up station and their 
“Little Three Route” KIAF W6AKW WIBDI 
fast one. P. I. to Hartford in same day. W6UJ had big 
month again, plenty of traffic with W6EOF for Standard 
Air Lines, a new line to Phoenix and El Paso. No special DX 
or records, but good skeds brought lots of good traffic. He is 
still going good on fast, sure delivery of traffic to Los Ar 
geles. W6BZR did some emergency work for Standard Air 


Lines. DX has been fairly good but nothing to write about 
He flew over the shack about 2000 feet and his 50-f 
sticks certainly looked small to him. W6ZBJ tells us that 


W6CMY, now working for United Artists on Phototone 
reports arrival of a YL Jr. op on the 9th. W6CZO would | 
several reliable skeds east of here, Arizona, New Mexico 
Utah. W6AVJ sends in his first report since long, long 
and says he has put in Rectobulbs. W6DKYV has been elected 
president of the Foothill High Frequency Club. He is re 
building his transmitter for crystal control and then hopes 
to be an Official Frequency Station. W6DL)J is keeping some 
good schedules on the 3500 ke. band and sends in a fine total 
W6AM was QSO Byrd when Berkner's neighbor Palmer was 
at W6AM. W6DLI now had dual transmitter with 30 
seconds to QSY on 3500 ke. or 7000 ke. 50 watts on 7000 ke 
is 74% on 3500 ke. He says it seems funny to QSO N. J. on 
50 watt set QSA4 and step right out with little one on 3500 
ke. and get QSA5 from same place. 3500 ke. seems to be FB 
W6EGH moved from Blythe to Los Angeles. W6AEC just 
finished a new UX222 RF receiver. He is going to make 
crystal control now. W6B\M went down to 14,000 ke. the 
middle of February and its FB. W6AGR blew one 281. He 
helped W6AM at the key of W6HM get QSO W6\MA 
W6AWQ is open for sked with Los Angeles for Monday 
Wednesday and Friday. W6QL reports 14,000 ke. is getting 
into good form. He is hearing ZL and ZS stations with good 
readability now. W6FT reports conditions terrible for traffic 
handling. He says “‘something will have to be done 
W6AKD has been trying out some new 6EX Rectobulbs 
W6HS has USDA network skeds the last Saturday of each 
month, and handles several messages on each test. He ex- 
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pects heavy tr afhic with Berkeley soon. W 6HS is doing some 
good work calling every operator's attention to the fact that 
we want their traffic reports every month, even though they 
are not ORS. W6DSG has been very busy handling traffic 
W6MA and W6ZZA have now had 30 QSO’s without a miss 
fr coast to coast and border to border on 7200 ke 
W6EPN sends in his first 
in’t get 852 to perkins 


W6AWY 


» has laid it aside and is us 


report, a zg vod one 
Oks 
ne 210 until he gets more equipment for high power 
W6DZI has made quite few off-wave stations QSY into 
I l lately. W6Eh Ke ist finished his 1929 receiver which is 


FB. W6ASM has been very busy checking up on off-wave 

at ns but he comes t the 4. R. R. ¢ meetings oO! 

Wednesday nights. W6DH\I hit a strea f hard luck and 

i but not out yet. W6CUHTL has new QRH, regr« und 
nsmitter going right and from now 


l and finally has tra 

| be on the air pl 

‘ ('PTG high C jy 
ire xtal DC t R4 and QSA3 

p on February 11. Power supply t rhordars 


says. W6EKI ist built 





210 pack 


V6EPH sends in a i rep 1 W6HS. W6EFA } 
be very busy with school 1 lost time from sickness 
} lled s e traffic st the sa W6BRO is on the 
vith his new trar tter. He says that if he were 
q r hat s é he perators report his s vals as. it 
‘ 1 sound like t s lie is be wor on his ne 
re W6ELAI t everythit t r W6ZZA 
rranged r two CX310 tubes. Receiver and trans 
‘ ll less th t W6AXE has asked wit! 
W7AKJ Phur Vv eve gs. W6BTA 1 been rebuild 
Al s working as Associated Editor the Oscillat 
W6BJX is busy working to ike the banquet on March 
29th a success. Heard WF BT QSA4. W6DLI\ saw W6DNH 
t es atoriu and he is coming along fine. Says hello to 
tl weck it present remodelling station and will 
be 8 n 
] eight s ns rey ed e27 this th w 
4 rt traff Ne t ll be a shor e as r 
re rts are to be mailed on the 15th instead of the 25tl 
WOCOT is trying to arrange a sked with Dallas. WO6ALR 


rting a radio club and boosting the A. R. R. I n 
Fre W6EEB migrated reporting that he 
unything through 7000 ke. din. WODEG is keepi: 
t 


3500 ke 





ret his 


skeds. WOOF has to walk ten miles on snowshoe Of 
\ reports 


W6APW is trying to find power leaks. W6CH 





r tion of a west coast experimenters’ club. The Elks Club 
I ted the Amateur Radio Research Club to have a st 
their National Convention in Los Angeles in Jul 

Be sal ! in ld ivy p s ow n the r sa new 

J es M. Chapple, Superv r of Radio at the Los 

Angeles branch, was guest of honor at the meeting of the 
Short Wave Club of Pasadena. Ex9BCJ is second operator 


W6FT and is going to Phoenix, where he will erect } ’ 
He has applied for a 6 call. W6ELZ is running the 
uss for Radio Doings on 85 meters on Monday 7:30 t 
8, and Thursday 7:30 to 8 
The Jeree Club of Los Angel 
twice a month and report the meetings and trips they take 
Traffic: WGOAKW 374, W6UJ 319, W6BZR 282, W6ZBJ 
275, W6CZO 129, W6GAVJ 139, WODKYV 131, W6DIJ 70 
W6AM 69, W6DLI 43, W6OEGH 42, W6AEC 41, W6BVM 
4, WG6AGR 29, W6AWQ 39, W6QI 29, W6FT 25, W6AKD 
22 W6HS 19, W6DSG 18, W6ESA 32, W6MA 18, WG6EPN 
17, WOAWY 13, W6DZI 13, W6EKS 12, W6ASM 12 
W6DHM 10, W6CUH 10, W6EKE 10, W6EPH 8, W6EFA 
8 W6BRO 4, W6EAF 3, W6ZZA 2, W6AXE 2, W6BTA 1, 
W6COT 21, W6ALR 20, W6EEB 7, W60F 30, W6APW 15 
WOCHA 73 


ARIZONA 





; send us their public 


SCM, D. B. Lamb, W6ANO The SCM 


‘ } 


th no date set for his returt 


rh \rizona seer to be picking up very well lately 
wit f the ORS reporting good activity. We had a 
meet f the majorit the gang at W6BWS's house a 
ew ee wo and organized the Arizor tadio Club with 
the following officers: W6BWS, president; W6DIB, vice- 


president: W6CDU, secretary-treasurer. DX is fine and it 

e of interest to note that at W6EOF last night, we 
is exFOA50O, I believe he said. We 
were the second six over this year. W6H™M was the first 
acr Dale Hammersly ex9EH was at the key. W6EOF is 
using a W6EX 250 watter, and is certainly pushing the 
traffic along. W6DTU is getting out very well on 14,000 ke 
and has worked Minnesota with his 201A and 110 volts AC 
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QSO ZS2B who 





i-pull with 210’s and most of his 








W6CDY is busy with college and YLs. All his traffic is 
handled on schedules. He is still using a “‘fifty”’ and motor 
W6BJF has been doing all his work 

working a couple of Canadians often 
He keeps hedules and is very consistent. W6EAA has in- 
talled two U X281 tubes for his rectifier. He is on both 3500 
ind 7000 ke. and getting out OK. QRM from school is keep- 
ng hi t the air. W6CRA is teaching school but finds time 
7000 and 14,000 ke. with a 210. W6BWS 


s using a TPTG with every connection of quarter inch cop- 


generator plate supply 


on 3500 ke. and reports 


pound brass on 


per tubing. His DX is fine, but he is too busy with college to 
mu fit. WGEFC, a non-ORS has the right stuff and 

$ work on 7000 and 14,000 ke. band and has ac- 
red a pair of 216 rectifiers. W6EOF is an old timer with a 
ew call. He doing wonderful traffic and DX work wit! 
e hel ( es C. Messman, ex9BCJ. The gang on the 


ld remember W6EOF as 


3} exWSABE and 
WO6CCD has 


departed for transpacific brass- 


pounding and will be on commercial frequencies soon 
W6DGY m the air with a UX171 in a split Hartley 
He uses a Zepp feed t ntenna and B-eliminator plate 

WO6CDU has last received his new Ford and is 


QRI ng the YI 
rraff W6EOF S91, WOEAA 29, W6CDY 44, W6CRA 
t+, WOCDU 8, W6BJI , W6DTU 29, W6BWS 51 


SACRAMENTO VALLEY SCM, C. F. Mason, 


W6CBS W6ETA has a new transmitter on the air now 
with a temporary antenna of the counter-poise type but 
expects have Zepp s W6CIH is handling lots of 
traffic n 1 is also working DX. W6DZY has a case on 


Canadians. W6ETA gets a thrill out of traffic handling. She 
t and received some messages. WO6OBYB is on the air 
vith an 852 now and is doing some very good work. W6ESZ 
s on the air now with RAC fro W6AXM has a 210 
iow and is putt 1500 volts on the plate. W6EQOU has a 
250. W6EM\X is planning on putting in a 250. W6AXI puts 
out Ithy s W6ELC has a new slop rectifier which 


1 slop 


yu 4 heal 
rks much better 
lraft W6AFA 77, W6EEO 753, W6DON 167. 
SAN FRANCISCO SCM, Clayton Bane, W6WB 
rHIS REPORT BY RADIO FROM W6WB DIRECT TO 
W1MK. W6AD makes the BPL this month and leads the 
Section. FB, OB. W6PW is still trying MOPA circuits 
W6DPF ar W6CZM both have beautiful 1929 notes 
W6WN is practically through rebuilding. W6CIS and 
W6UF are both new stations added to our Section. Glad to 
hay u both. W6DYB has been trying 14,000 ke. and 
| fairly good. W6AC has also been successful 


ive y«t 

finds this bar 

the same band and reports communication with England 
W6BMU is using MOPA 
W6DZZ has been sick 
but managed to squeeze a little traffic through. W6KJ is 
still busy with his new op. Hi. The SCM is going to be QRL 
new girl op, too. Everyone enjoyed the quarterly 


FB and easy on tl t trequer 


ent and says it is excellent 





L.. meeting at San Jose. The next one is to be held 
by the East Bay section. A number of ORS have been can- 
hers will suffer the same fate if additional re- 
ssed next month. W6CIS is running schedules 
with WSBS and WIMK and is a new ORS. W6UF and 
W6CKYV are in together and using a crystal rig and putting 

it a beautiful signal. W6BGI is still patiently trying 28 
the SCM but with slight success. Our traffic this 


ports are 1 


me. wit] 


nth is much better and it is hoped that there will be a 
further rease next month. W6CLS is now back on the air 
ait ‘ long absence. A new club has been formed re- 
ently w will help materially in putting the Section on 
er 


rraffic: WOAD 390, W6DYB 31, W6CIS 15, W6AC 20, 
W6DZZ 15, W6KJ 3, W6BMU 59, W6PW 40, WOWN 9 


SANTA CLARA VALLEY SCM, F. J. Quement, 


W6N W6AMMAI makes the BPL this month on de- 
veries ne. Bruce is keeping a dandy schedule with K3AA 
1 the Philippines. W6.JU js looking hard for a Honolulu 
schedule. W6BYH is contemplating installing a erystal-con- 
trol transmitter in the bright future. W6BAX expects to 
levelop his master oscillator power amplifier on 14 mc. to 
great degree of efficiency. WOAME has moved to a new 


location. W6BMW is waiting for some brand new 866 type 
tubes. W6AZS is another of the boys on 14 me 

lraffic: WO6AMM 178, W6JU 47, WOBYH 16, W6BAX 8, 
W6AME 13, W6NX 9 

HAWAII—SCM, F. I Fullaway, K6CFQ BY 
RADIO FROM K6CFQ via W6BLU — There are many 
new stations on the air that are not reporting. Please report 
They are not due the first of every 


XIII 


every month, fellows 
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et 


W7ES 


et 
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za Net in Hawaii and the S¢ 


1 


Barton, comdr 


ind WGHA have been 


\I 


1 


unt. KOALM handled the 
wan ORS ticket. KGAFF ts 
lan ex-ORS. KOEST a ne 
time. ‘That boy sure « 
re that was one-half | if 
i ) per Kol PC ; i t 
ts 2ZULA xmitter and re 
< es reg irly. KGDQN 
sa ew receive Le hear 
reported yet 
\I, M. I. Felizardo, K1Al 
kept with the following 
5:30 p.m. daily rcSZW 
00 p.m. daily; omlTB 
KIRC (Radio School, 
EO (Wilhiams, Calif.) 9:30 


ru KIHK to the following 
locals 


FROM 


:s ORI 


VOR 


ts 14 
W6ACJ sends in a good report 


) 


DE 


“ars 
W 6BQ 


W6BQ 


me 


= th 


imy 


good total 
W6EPZ w 


eported QSAG in 


r 


rB 


W6EOP 7 


iW 


WG6OEC 24, 


rransmitter 


ire- 


W6BQ rHIS 
WSBAS 


18s Walling a 


VIA 


ntl 


skeds 


xtais 


, WOBAM 12¢ 


2 Wwe 


Wool 
New 


Wol 


Wo6l 


Co 


1c- 


W6EOP is 


ill have so 


g. W6BYZ 


t 


1e skeds 


Zea- 
RT 
NK 


W6BYZ 


iEPZ 


W6EJO 


3, W6QY 8, W6CTP 4, W6BAS 1. 


Walt 


J 


er Frates W6CZR 
l flic man, got bas 
piace ul < 
» ‘ " 
se se ld 
Philippi Island stuff fr 
euste ] 
UX-S52 " 

x rina H ( 
PB WOAI W 8 
ew . f nstructec 

: up the air during e 
e. All of e { the 
@ 1 sd e he new 
e $s bad as some is 1 
ed down to the 12,000 
traflic was as good there as 
s the past two months up 
ne being wi a Chilear 
< int ! old position as a 
e 00 ke. « nel. He is 
ld n kept W6MI 
\I field, Ore. W7AEC has 
ettle in Oakland. FB 
e rin his new QRA 
W6ACJ. W6ASJ has 
ipation that he has for- 
hele i wed to rap it 
re. Hi. WG6IP is | 
ter High C Hartley wit! 
ter blowing another 50 wl 
W6BZU at C rd continue 
his ntage point be nd the 
IN is Y ting the nstal 
‘ r stal of KRE, local 
te iplating the install 
‘ t the old slop ts hard 
een doing some trafic work 
e great deal ol work he does 
BPC is a sked running wit! 
ind all traffic for the yacht 


He has also been QSO wit! 
W6DDQ has been so bus 


n opportun ty 


‘ 


to run up 


ar 


ir awaiting the arrival of 
ut 


abx 


the 


new 


mere 


\ 


ir) 





rectobulbs. W6EDR, the juve sheik, | é 


let : YL interfere with his interest in radio aga H 

W6BMS says he is getting 5 watts 1 UX-112 on 7 
W6EY is back on the air again after putting in all ths 

stuff recommended by HQ for the new year, but says he | 


t done much traffic yet. WOHJ expects to be in QSO wit 
K7AER again soon. WGEFR at Antioch with a UX-210 
was QSO with WFBT at Bay of Whales and QSR'd a msg 
for Washington, D. C. FB. W6OT is the air again i 
ezginning to perk under the f er f WHODUR, WII 
W6CZR. It is the work of W6CUG. W6PU is still wor 
> W6IT is temporar ff the air but is 


1 
> 
east coast on 14 me 
ng on with his OO wor 

rraffic: WO6CGM 745, W6SR 732, W6ALX 309, W6DW!] 


268, W6RJ 121, W6EDK 58. W6EBA 52. W6ASI 
W6BI 26. WUBPC 1s 





W6IP 45, W6BZ 39, W6EIB 
W6ODDQ 6, W6BUX 5, WOEDR 4, W6CZR 


ROANOKE DIVISION 


JIRGINIA—SCM, J. F. Wobliford, W3CA 
Vy W3AAJ has dismantled his station, but will operate 
W3WS. This is in connection with his work at 
WRVA. W3Ws8 will be MOPA. W3ALS reaches out for DX 
working on 7400 ke. He maintains several schedules 
W3IE, not having televisior escaped with his life. Gave his 
88s to a station that he was QSO with rthe YL there, and 
the b rd came back ar d wat ted t I w he meant h 3 


wife. BEWARI WS3HY claims t have been locked out 


the shack and examinations got him all wet, but he worked 
yme DX all right. W3BZ has schedules with W8ZZ and 
WSCMP working 3500 ke. and 1 power supply. It 
rumored that W3BDZ and W3CKL will attend the Char 
lotte Convention. Recently a rad lub has been organized 
n Richmond and promises to be d one. The memb« 
ship at the start runs around twenty members includi: 
YL. More about it later. Would like re ORS to re 
thly. We must have reports. We are changing t} € 

porting dates effective with th re Please cl € 
report the 15th ea l me € 
i6th. My report must be tiled 20 H i 
W3ZA had trou with his MG | he , 
ph ne ft weeks, t | I 

ved vet te \ 

} y th } I ‘ eall 

i ft WS3AAJI 5 WS3ALS 26 2, WSLS 
W3BZ 1 

WEST VIRGINIA SCM, F. D. Reynolds, WSVZ 
WSACZ leads this month with 217 messages and WS () 
pulls in second with 109. FB. We need more of this t t 
the section on the map; let's compare next 1 th with this 
one and then think how many more! essages you could have 
handled. That's the only thing that will ever get us any 


place. WSDPO reports working AX4FN and ZS4M and also 
inaged to handle a few messages. WSOK and WS8H)) say 
they are preparing for A-A tests to be held in March. Hoff- 


man reports several weeks’ illness. Surely sorry, OM, hope 
you're OK now. WSBSZ has gone and got married. Good 
luck toyou,OM.WS8EPis working 1715ke. phone. WSDKH 


s a school teacher 
lraffic: WSACZ 217. WS8t LQ 109. WSAPN 60, WSDPO 


ROCKY MOUNTAIN DIVISION 


OLORADO SCM, ¢ R. Sted WOCAA 
All stations please note the new report tute 
WOYDKM eot the Governor's essage fr ( rado 


ite after much trouble. WOFXP 


tt the lant 


regularly. W9EOO is on 150 mete phone l Os 

WSCAA is the same but Iso on 11.000 and 7000 k wo. 
DQV has a new transmitter. WOCND pplied for ORS 
W9BQO finished rebuilding and ' 1250. WOCSR is 
n 14,000, 7000 and 3500 WO9CDE has two schedules 
WOEAN 1s on 7000 and 3500 . j i the USDA is 


ne. WODGJ the same. WOCC\M has new soup re er 
W9GEZ is on 14 me. with AC. WOGGW reports several! new 
prospective hams. W IDQD has been sick. W89EUR has 
DC note on 7000 ke 

rraffie: WOCAA 41, WOEAM 72, WOCDE 10, W9YCSR 4 
W9DOQV 25 

UTAH-W YOMING —SCM, Parley N. James, W6OBAJ 
The section seems to be growing ! d sever il new ‘ RS 
ippointments will be made. W6DYE takes the honors 
month and says his new MOPA set is fb. WOBTX and W6- 
EIW had to art because of a very bad power leak WH6DZX 
has a lot of YL qrm. W6BUV comes through with a report 
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nd 1 250 watt se j vork 
to the Atlantic Coast wit 1 lone 20la. W6BAJ was lity. 7 
whe hool qrm not too bad. W6AYL gets on whe rraff W4ACC 55, W4AII 60, W4MS 46, W4AGY 45 
iy at KRP. W6AKM back on the r once iit i W4AFU 35, W4BL 29, W4HY 13, W4PAW 11, W4KC 8 
is qso ZL and MH. W6DXM was made ORS. He is b j W4TK 8, W40B 1, W400 1 
29 TPTG set. WGRYV is building up a new power sur W4AFW indled te ‘ this month. W4OC handled 
traffic this 1 ntl i fore ' ee re W \TO is a new ha i NI e 
e: WODYE 11 W6OBTX and W6EIW 7 WoAY i gu i 
W6DZX 32. W6BUV 20. W6EKF 16. W6BAJ rraffic: WAAFW 26, W40C 63, W1ATO SO 
W6AKM 7, WODXM ° 


. 5 seen ee NOUTHERN TEXAS SCM, Robert | Franklin 
SOUTHEASTERN DIVISION Sy oh a age ae nee yee 


5ON W5SAQOY es the lead again this! 
rABAMA SCM, 8. J. Bayne, W4AAQ Plea makes the BPL. He keeps a nice sked line-up and has 
AN take note of the fact that reports should be led worked numerous foreigners this month. W5LP has just 
y n the xteenth of each month in the future. W4J\ purchased a | er voltage transformer for the 852 and says 
 f lling several schedul d lots of traffic is being reports are ich better now. W5ABQ sends in a nice report 





ved there. W4AHZ is also doing nice wor n Birming- ha pr se of a better one next time. He als » has a phe ne 
ham. W4AAH has been working hard this month and ng on the 3500 ke. band. W5JC has been keeping a sked 
‘ ty there has dropped W4AJY has beer ippointed th WIMK. W5UC and W5LN both have phones going « n 
Route Manager and ll Official Relay Stations hould the 1750 ke. band. W5BBC and W5BAD are keeping skeds 
» with him in handling state traffic through sched W5VV of Austin handled the Governor's President message 
I keeps two reliable schedules north. W4IA uses iro! r Honorable Governor. W5PO is busy rewinding a 
3500 ke. and is handlit me traffic also. W4UV is enerator field for W5OX. W5OX is back on again with 
t well on 14 me. and handles DX traffic with a UX210 1929 ty] t tter and hopes to be on pretty regularly 
ind 400 volts ““B” batteries for power. W4AHR has four I ‘ 
schedules and is on consistently. W4AHP has recently rate: W5AQY 394, WSLP 11, W5ABQ 20 


s. W4 





ed up t 3500 ke. for night work and sez it is fine | - NORI KERN rEXAS SCM, J H Robinsor 
ess. W4AJR will al wor n the 3500 ke. band part time W5AKN Several of the fellows didn't get their reports 
n the f re. W4A KB blew his 210 but has another on the t to! QST for tt ssue. Did you note the new rs 
way. W4AA0 is hold iy s end of the rope. W40A is porting date the March issue? It certainly gives me 
trouble with modulation in his 3500 ke. fifty watt ich ple ire to receive applications for various appoint 
rets out in fine shape with 7000 ke. CW. W4KS is nts, espe y when the questionnaire papers come ba 
n r dst. Weleome. OM wered the sender gave them some thought. Well 


W4AJY 116, W4AHR 42, W4AAQ 38, W4TI 25 s message report made your SCM smile 
V4AHP 14, W4UV 14, W4AJR 11, W4IA 8 l fee i ist look at the figures at the botto: 
FLORIDA Acting SCM, FE. M. Winter, W4H\ t perators were that did this good wor 


W4AG) ercepted a me from Ek B4WX for the Be WS5BAD got I rand total in the 3500 band. He says 
L'Avenir” at Tampa and by quick relay _ there stations in the 5th district to handle the 

s W4AGY has built nitor and frequency meter i] eps | f the air but keeps a sked wit! 
fb. WrAL is t porarily or ount bl W4AhI V5BBF says all his skeds went hay wire bu 

er. W4AJD 1W4BIIL are | working t i xcellent report. W5AKN finally got the new 

W4AJD'S 852 outfit, test ete. | it when they d y per November QST working OK, but not until 
ted. W4QV is a new station at Miami, getting out er | i made tube base coils. The set was built just as 
W4AFP and W4AKW are busy rebuilding. W4AGY say " the three tube h upin November QS7..W5BAM 

t c for the East Coast of South Florida will ‘ ts trouble for the local power and light company and has 

‘ ’ ven to W $A\( ( it | il pa wit wi t I t¢ t t it tal st t ll iv) it the | cal t ims W5JD 





on th r V 8 yugh parts to build a four-tube receiver as 
» of ir best tr t per Nove ber OST. W5AAR handled some raffic at 
Tu AFU sent is fine W5DF's this month 

r rt. W4AIT has seven schedules. His traffic total rrathe: W5BAD 94, W5BBF 89, W5AAE 54, W50F 35 
ndicates he kept most of them, too. W4ACC has six sched W5HY 24, W5ATZ 7, W5BAM 6, W5AKN 3, W5JD 1, 


sn Rennes Qlhanen's ie ioeetis Menta Madie-ak Weneme MARITIME DIVISION 
| 


i ! didn t \ \ he pro! s a better yO" A SCOTIA SCM, A. M. Crowe VELDQ 
ext month! W4PAW, portable eall of W4AII VEIAC the ham set the D. F. station on an island 
South Florida Fair traffic W4BL only handled 29 _ ff Cape Bret rheir only contact with the outside 


lle LVS SWil ne is fine n February. ¥ il Ss world d the winter is through amateur radio ma nly 
better e e down here next winter SCM ind via VEIBI d VE1BH. VEIBR is also heard on but not 
to do the hard boiled owl act any more. H ict ect with the Halifax gang lately. VELAV 


W4T hs regularly " now, handling some traffic 3; now us 1 five watter and puts out a mean signal on 
Hear | ling “CQ-DX."’ Shows he still has plenty of 3500 \VE1BV is laid up with the flu, right in the midst of 
I pite the now far is Washington Con re ld Liope you get on soon again, OB. VE1AW is on 

W4\IS has three new har the wav. Savs the wit ¢ VEIBN works ‘¢ ull on 3500 ke. VEIBI 8 

his OW OB Whatsa matter 1 in't putt t nal on 3500 ke. with his 852. VE1C¢ 

kev to the lady Ile went dow t 14 me i t ers led his xmitter to perk on 14,000 ke. again 

; stations without a breal rhreatens to put a ter a pe 1 of silence that band. VE-1DQ has left tow: 

0 t Low! there permanently ind eep the 250 i ind is te porar ly « t the r t watch the 


TOO0 kee nd 3500 ke. bands. W400 will be n e whe he et g again. All Nova Scotia stations 


"1K 1 14.000 eters pretty 1 ilarly now. Says the rest equested t eport by the 16th of the 1 th to the SCM 
tersburg hams are off the air, temporarily only He is l-reader and needs the « perat ft the gang 
: e. W4KC is now 14,000 and 3500 ke. I ks out of this regard. Send in yours on time for next th’s report 
\ \N i d et i ne ew I s = 
; VANALTA DIVISION 
W4Il\ turning over the reins to a new Se n ¢ BRITISH COLUMBIA SCM, E. 8. Brooks, VE5BJ 
hicat I 6002 Say é ws vhy not assist the SCM by sending a few 


1 s Manager, Mr. Harvey Chafin, 4AI 
Suwanee Avenue, Tampa, Florida. He takes this opportu reports your ‘tivities? VESAL reports nothing very 
hity of thanking those who have so generously contributed startling t ! th. Keeps sked with VE5BR where most 
eir ideas and time to helping keep Florida on the map f his traffic totals originate. Tests carried out on 14,000 ke. 
YWST. While I relinquish these pleasant duties with sincere but has very little spare time to pound brass. VE5BR sends 
t s my earnest desire to keep in touch with the gang a fair traffic total. VEQAJ is progressing slowly 


4s much as possible. Support your new 8.C.M., fellows rraffic: VES5BR 31, VE5AL 28 
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Taylor, VE4HA 


Is going fine 


fest on February 2nd 
VE4HA on 14 me 
gets cards from G 
hear more of them. VE4JF is 
s getting out FB. VE4GM 
1 at Olds, is doing FB. VE4EI 
lraw your attention to RAC notes 
f you follow the high ¢ 
» watch your step 
was in 1928 
41GD 6 
7, VE4&CU 10 


n 1929 than it 
VE4AF 38, VI 


PRAIRIE DIVISION 


is taking up the w 
the neighbors didn't like it 
ngland is VE4F K's report 
VE4BG 
us he has only seven stations 


3.5 and 7 mes. and broke 


awake with 6 st 


od traffic man 


» getting 


blew 


Pickering, V E4F¢ 
again this time. He i 
IO on 8570 ke. VE4IH has 
his 210 and says 
VE4GR reports that his 50 watter 
rk 


rhat 


call not known 


he changed his location 


gs by sending 


16, VE4FRK 10 


; ' Sinclair, VE4F\ 
ved his official license and is now 
| using his 201A on 14 me 
e success but is installing a 210 soon 
tter was too strong for VE4DP and 
with a 201A in a real 1929 TPTG 
un apartment and keeps his power 
Our high traffic man for the month 
seems to be putting out 
He recently received an “ R7 
R has succumbed to 7 me. QRM and 


nice DC note 


the trouble ranks at last and says 
» club station, VE4HX, is 
Reports will be 
All reports should be sent 
heard from 
has cleared up all key clicks and 


VE4ERK has in 


ittack of the blues as he cannot 
ibles. He says his only solution 
No traffic, no time” but 


He at last man 


is away at school but has 
him and is arranging 
up sundry 
und says he will not be back on the 
has been on 14 me 
s pretty disgusted with conditions 
onth but is building a 96 jar chemi- 
pes will improve his note some 
the only two locals working on 
th interested in phone and VE4GQ 
other day to install for a 


100% 





rhe gang 
The hamfest 
ruary 2nd, was a huge success with 
Jackson gave a very interesting 
ts relation to the air service. VE4CC 
this month with 
FB. Thanks for 
VE4LO on 14 me 
mises good message total for next 
VE4RA only on occasionally 
busy lately but 
CJCA. VE4B1 
VE4GT is on week-ends 
, sure has a nice 
VE4EY gave us a nice talk on 
EX-4HS 


says 


VE4TI 
manages to 
is still 


most 


in Au- 


wants to 


ations on the 


He has 


ralyzed 210 but is going fine now 


the general 


a pure DC 





modulating system 4 la CKY. The WRTA staged a suc- 


cessful banquet on February 15th with an attendance of 20 
Many competitions were held including QRM competition, 
liars’ contest, code sending, home-constructed apparatus, 
etc. The prize-winners were VE4DB, VE4DP, VE4HR, 
VE4FV and VE4DU. VE4DU and VE4GG are still threat- 
ening to come back on the air again and we await develop- 
ments. VE4FS is said to be active 

Traffic: VE4HR 4, VE4DK 3, 
VE4HV 5, VE4FN 12, VE4IC 1, VE4AR 23, VE4FV 4 


ONTARIO DIVISION 
ONTARIO SCM, E. C. Thompson, VE3FC lhis 
report came via radio through W2CUS. Southern Ontaric 
VE3CB and VE3DG are the only stations in this district 
that reported this time. The former is active on all of the 
popular frequencies, and besides working some nice DX 
handled some traffic. VE3DG is now active on 7000, 14,000, 
and 3500 ke. and intends to remain so and he wants schedules 
with a Toronto station on the 3500 ke. band 
Central Ontario: VE3BC is our traffic star as usual and 
this time he has no competition to speak of. His work is 
mostly on 7000 ke. on schedules several times a week. He 
VE3BP gets on the air 
nearly every morning on 7000 ke. but he reports that traffic 
for him is light, but as long as the 210 stays amongst us, he 
has hopes. VE3BO worked ZL2GO of Wellington, N. Z., on 
14,400 ke. and that in the middle of a Saturday afternoon: on 
Feb. 23rd to be exact. FB very, say we. A single 210 did it 
and it never was done before from Toronto as far 
VE3BO also handles traffie on the above frequ cy 
is having troubles with the 500 watt lantern, so is 
putting the 210 back on the air. His work of late has been 
VEQ9AL is in Bermuda. VE3FC works 
ifter midnight nearly every night. VE3ET is now 


reports no luck on 3500 ke. so far 


is we 
kn Ww 

VESBI 
in the mornings 
3792 kes 
away from home, but is putting a portable on the air to 


VE3CJ 


n with while away 


carry 0 s also away from home 
but he has no portable. His return home is indefinite as to 
date 


QUEBEC DIVISION 
QUEBEC SCM, Alex Reid, VE2BI 
report, two ham fests have been held. Twenty-two attended 
the one held at station VE2BI 
rhe great event of the season was held 


since tl last 


and the rag-chewing contest 
was 4 great success 
at stat 


on VE2AD on Feb. 23rd, twenty-five being present 
Four reeis of moving pictures taken at last summer's picnic 
were shown and greatly enjoyed by all present. So many re- 
quests were received from VIE2HV, VE2CG and VI2BG 
that Mr. Royer was compelled to repeat the reel, ‘ The Girl 
from France, *four times. If VE2HV ever gets a call to 
Hollywood, John Barrymore had better watch his step. It 
was decided at the meeting to hold a banquet at the Queens 
Hotel on April 6th 

rhe 1929 receivers using screened grid tubes are getting 
very popular in this division. VE2AP, VE2AX, VE2CA and 
VE2BE are using them at present and many more in the 
making. VE2AP has moved his station from the top floor to 
ind has completely rebuilt both transmitter 
and receiver. VE-2BB is waiting for a transformer, when it 
arrives he will be on with an 852. VE2AC, our star traffe 
man, also our R\M, enters the BPL with a high total of 109 
Alphy, keep it up. VE2BH was QSO South 
Africa twice within a week on 14,000 ke. V h2AU is rebuild- 
ing and expects to be on again shortly. VE-2BG is now using 
14,000 ke. permanently for spring and summer work 
VE9CX is now using fone. VE2CA and VE2BE are pound- 
All second district amateurs are requested 
our 75 meter band for Wednesday 
has received his new power 


the basement 


Very fine work, 


ing away at DX 
to use the lower end of 
evening prayer meetings. VFh2A¢ 
on will be using an 852 


VE2BG 9, VE2BE 19, 


equipment and from now 
rraffic: VE2AC 109, VE2BB 14 
VE2AL 13, VE2AP 7, VE2AM 5 


LATE AND ADDITIONAL REPORTS 


W6EEO keeps daily schedules with W9EGU, W6AJM 
and KIHR. W9BZZ moved and has a FB radio room 
W9CMQ is in the Fada Radio business. W9EKW is the 
big traffic man in Richmond. W9CMQ-W9EKW are going 
in for Army-Amateur stuff. W9DZL is on 7000- and 3500-ke 
band. 

Traffic: W6EEO 753, W9EEY 35, W9DZL 46 
1929 
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VE4EK 10, VE4DJ 8, 
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demands TONE / 
° 
. 
Tone—of musical quality There is something more 
-is now the foremost to a good transformer 
requirement of the radio than windings, a core 
market. Receiver manu- and a coat of enamel. 
racturers must vow what Transformerbuildingisa 
ilhappen inthe “audio science and only special- 
nd’ when a full orches- ists of wide experience 
ra crashes through with should attempt it. 
crescendo. Sangamo — with 30 
True tone, of course, years’ experience in man- 
kicpendsupontransform- tepete pt getle ware fey them A mg 0 ufacturing electrical 
ts—and the only way to includes pecially er cles aa aie precision instruments, 
‘sureof the tone quality hasunsurpassed facilities 
sto be sure of the transformers you use. for producing audio frequency trans- 
All transformers look pretty much alike, formers that are a guaranty of the most 
but builders and manufacturers know satisfactory amplification over the entire 
that performance tells another story. musical frequency scale. 


SANGAMO ELECTRIC CO. 


SPRINGFIELD, ILLINOIS, 
Sangamo Electric Co. of Canada, Ltd., 183 Anton St., Torontu 


For 30 years preeminent manufacturers of electrical precision instruments 
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SANGAMO EL! ) 
Dept. 4421(San 
(For manufa 
your transt 


Ww 


CD (Fer dealer 
ers. 

C0 (For set bui 
apparatus a 


se send circulars describing your 
audio hook-ups. 


problem 


“The standard line of Sangamo Fixed 
Condensers leaves the factory tested 
to maximum variation of 10%!” 


Sangamo standards of precision carried 
into the manufacture of Fixed Condens- 


O manufacturers 
with an eye to the servi 











ers, have made it possible for man 
turers to eliminate much of the tro 
ordinarily caused by the imper 
operation of condensers. The inte 
loss is low and insulation nearly inh 
in Sangamo Condensers. They area 
rate and they stay accurate. 








The Sangamo 
Type “A” Condenser 


Every sound characteristic is affected by 
the quality of the fixed condensers in a 
Sangamo builds accurate mica con- 
densers, molded within an overall enclo- 
sure of genuine bakelite with only the 
terminals brought outside. Moisture, 
heat, shocks or jars will not alter their 
characteristics nor affect operation after 


set. 














The Sangamo 


“Tilini”? Condenser 


This new condenser is of the same qual- 
ity as the standard Sangamo Fixed Con- 
denser—but is of a size and shape that 
more readily adapts itself to factory pro- 
duction. The greater convenience of con- 
necting lugs which may be bent to any 
position without danger to the condenser 














i data on Sangamo Condens- 


—_— 
the set leaves the factory. can readily be appreciated. 

I 
Su 
319 
Gr 

I 

$1 

x 

Sangamo Type “A” Condenser—solidly The new Sangamo “‘Illini’’ Condenser— six 

molded in bakelite and immune to ther- 4 for manufacturers’ use only. i 

mal or atmospheric changes. : 

I 

All prices on 

| 

Pi 

— ° 
r letterbead and mail. - 
o . = me 
Springfield, Ill., U. S. A. se 
ric Co. of Canada, Ltd., Toronto) ~ 
Please send engineering data on ou 
1 condensers. — 











l |Hams: turn your Radio 


Knowledge into 
Extra Money” witha 


. SUPREME 


en Radto Diaguometer 


¢¢ 









































: ‘ 
r , \ 
e »1 100) ohms VERY community its servicemen, but YO , equipped 
4 < : i with r com k ge of radio, and a SuPREME 
lin | Diagnometer, <« rive a service that the ordinary 
servicen 
Yo - t < > M Tl Y er rmance ot 
this t kable | Radio Testing Laboratory has at- 
Prices and Terms tracted é f the entire radio in- 
i dustrv. It ( s irds of » service. It has 
Y eliminated ; ruess-work. With a Supreme Diagnomeier vou 
s i ¢ sol e anv radi ro el that Mav come efore vou It tells 
quickly, accurate 1 scientifically the exact working 
P co litt ra ceivet dio pat 
Send No Money SUPREM YE ce | € el ers eve \ | ere are nl iki g big 
profits. Join the Leag Wi ScpreMe Diagnometer vou Ca 
earn the extra ev 1 eed to buv thar 500 Watter or other 
; Cc IpmMe \ | ivea Va ted but co ] tT atore 
The S P { Comes iss-DO 1 cat Vi g case 18x] x7 
- in. Itw s only 25 pounds. The case contains ample and handy 
6-Day Trial compartments for carrying all necessary tools and accessories, 
Date seseeeees including a swinging t shelf which affords absolute pro 
Supreme Instruments Corporation, 2 . 
319 Supreme Building ection for extt t es 
eercaae ae seen dae ‘REM Here ar few of the tests vou can make with a SuPREME: 
METI It has t ily tube tester giving oscillation tests from raw 
A.C... or from radto socket Tests all tubes 1!» to 15 voles, 
S1 Ho Ss includ scree iy ! . tvpes Reads lirect output o 
S ”) rectifl t Sco le i 1 con srehensive analvzing 
from radio socket of all tvpe A.C. or D.C. radios with Master 
x plunger selector svstem. Voltage readings with and without 
i load Crives C 1e€ c [ ride read > 
f The mod ed ve K r takes place 
ot broa < Ss 1S Cs y 1S 
driver t i Cill ) tO 
synchro u riving me ind 
speaker clich [ sO H he \ di 
requ rejuvenat Bridges open stages ot a 
alters outputs tests fixed condensers 
ind conta s St . yt l lO fixed Ca- 
s pacities 500,000 ohm variable resistance 
thr «open amie and 30 ohm rheostat. Besides regular tests, , 
R t owners recogni 
‘ ill apparatus is accessible throug felon met 
sie te jacks. Instrument lifts out of case , , 
T ver 1 ' ad > 
tu not in any w vent or 
re of the instr it. Factory 
gu eases with distu 
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ALLEN-I EY CO 








IN 
Fixed and Adjustable P 


Resistors 
for all Radio Circuits 





Bradleyunit-B 


R [ anufacturers, set builders and 

ters demand reliable resistors for 
ori plate coupling resistors. For such 
apr unit-B has demonstrated its 
supe r all tests, because: 


ues are constant irre- 


across resistors. 


ent capacity 
molded construction 


rea 


Use dleyunit-Bin your Radio Circuits 





Radiostat 


Tt rraphite compression rheostat, 
and f Allen-Bradley graphite disc 
rhe tepless, velvet-smooth control 


ng disc motors and other 


s 


» a variable resistance. 


for tr nni 





Laboratory Rheostat 


Type | for general laboratory service. 
Capacit vatts ‘Maximum current 40 am- 
peres rheostat for any laboratory. 


te for Bulletins! 


Greer Geld Ave, Milwaukee, Wis 











u Saw It in QS7 


\ Allen-Bradley Resistors if 


| 





him the same day. The business of getting a 
license in this country is simple enough. Surely 
the amateur has no justification in stooping to 
such wretched thieving of other fellows’ ealls. 
WSCRA, 


a Frantl: L uCaS, 


The 1929 Receiver 


i nnsvivania Power & Light + 3 
lransmission Dept., Pottsville, P 
Editor, QST: 
I have been interested in the comments on the 


short-wave sets Mr. Hull described in Noven:be r, 
OST. 

I put together the four-tuhe outfit, having 
become disgusted with half a dozen other short 
wave sets I had built before, and though it is 
not operating perfectly as yet, I am ironing out 
the wrinkles one by one and she works better 


every day 


W6ILM, who savs that aluminum for the panel 
is the bunk evidently doesn’t know how to 
handle the stuff. I inquired and found that the 
Aluminum Co. of America will gladly furnish 
luminum plate from 1 16” up in thickness, any 
size desired, and reasonable. \ piece 7” by 12” 
nd M4 ’ thick costs on ly 7) cents although one 
must buy two pieces since their minimum charge 
is one dollar. If this thickness is used (14°) a 


verv soft plate is sufficient for mounting and will 


dress and drill ; 8 easily as a piece of vellow pine. 
I was in too much of a hurry fora panel and before 
I wrote the rent m ¢ ompany | bought a thin 
cooky trav and cut it into twe pieces 7” by 12” 
and tried to cement them together. Aluminum 
sold ris bsolute ly necessary nd ean be a ured 
from the above mentioned company. On the 
other hand, aluminum makes the nicest job in 
ppearanee, is as cheap as Composition or rubber, 
ind is good shit ld, some form of which is 
necessary mn the yy nel. 

\ handy mounting for the Ford coil secondary 
is to saw off the hollow part of an old tube socket 
and fasten the coil on top by running a piece of 
bus bar, soldered into two of the prongs, up 
through the hole from which the core was re- 
moved, to a flat piece placed across the top of the 
coil end, fastening the two pieces with holt. 
The other two prongs will make connections 
through the same hol to the eoil ends which 
should be covered with tape after the connections 


re made. A tube shield will fit nieclvy over the 
whole thing if such is necessary. The scheme is 
handy and amounts toa plug-in coil, the ordinary 


UX socket being used. 

Now about sereen-grid tubes: 
at of course, but it 
the control grids connected to the 
post and the sereen grid to the To] 


I will be laughed 
can’t be helped. At first 1 had 
reeula 


post or Tne 


socket 


tube, and of course it worked as Spree charge 
amplifier, but Jow! I bet Pm not the only one to 
do this.” 
* By no means the only one! Scores of competent ama- 
teurs thro — ut the country ha pped he e 
} way.— Epi 
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The Jewell Trio 
in New Bakelite Cases at 
No Extra Cost! 


N the new Jewell Patterns No. 68, 78, and 88 

radio amateurs will find their old friends, the 

Jewell Trio, in new bakelite cases, at no extra cost! 

The movements are improved models of the same 

old standard units that have enabled radio ex- 

nadattern 68 perimenters to bring in long distance records since 
the very inception of radio. 





The bakelite cases provide high insulation and 
a permanent high finish —there is no enamel 
to wear off, as is true with metal cases. 


An Improved Movement 





pen A narrower, lighter pointer is used, doubling the 
CEs aeeene speed of action. Damping is increased and quicker 
action, as well as more accurate readings, are 
possible. [hese uniform size instruments in bake- 
lite cases represent the very latest and best in 
miniature radio instruments. 


Use the New Jewell Trio in your 1929 
transmitter. Write for descriptive literature 


JEWELL ELECTRICAL INSTRUMENT CO. 


Pattern 88 1650 Walnut Street one Chicago, Illinois 


Direct Current 


m 29 YEARS iil GOOD INSTRUMENTS "iii!" 
tl tl i" u asa ||| . wit 
a _o 
, 


wml Wit “ie My ; Srall anil uit annul | 
wil witititl 
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Built 
to meet your own 
specifications! 


t. VW 


A FACTORY 
215 Emmet St. 
Newark, N. J. 


RESISTORS 































(nother thing: I was almost ready to turn on 
the set when I realized that the two resistors on 
the panel were mounted on metal and had to be 
insulated from it; very evident, but to the Ham 
who has been working with rubber panel all 
his life, not so hard to miss. 

Don't expect the coils and tickler) to 
cover the exact band as laid out in QST, on first 
trial. They ? vary, and half a turn makes a 
bie difference. Space turn or two if the band 
The tickler turns are ditto: Use 
necessary to give feedback for half 
way reading of the detector plate voltage resistor, 


grid 


isn't covered, 


slew as are 


and space them in order to get to the bottom of 
the band. 

l found that 45 volts on the sereen erids genave 
better results than especially 
on the cheaper types of tube if used. The cheap 
tubes, were rarely found satisfactory. 

I am still battling with several things in my 
the rest may be 
thing, a three-foot 
as much volume as one forty teet 
long and sixty feet high; ibsolut ly no differ nee, 
It hurts my feelings that such should be so. 

Two things vet to mention. Be sure the tickler 
rhe set oscillate even 
with the tickler reversed but won't work prop- 
erly. WoOHM savs it Is shocking the lingers 
| 


in changing condensers: He's right and 


highe r voltage s, 


however, 
own set 


ible to 


antenna gives 


and possibly some ol 
help me. For one 


coil is not reversed, may 


to use 
no q 1Cs8- 


Tons sked. Use nm screw driver ncTOSS plates 


W. L. May, ex3VO, ex3PV, now WSWP. 


- — | Radio Corporation of America, 
. ; al — >... 235 Broadway, New York. 
AL IT SOMIICTS | Kditor, QST: 

[QUA viyy PRODUCTS In choosing the UN or Navy T Vy" socket 
_ for use with reetifer Radiotron UX-S66, the 
Everybody Demands mateur should be very corcfal te select ons 
P - making very good filament cont nd capable 
ow er ob eCarrving five amperes cont nuously, Unless 
e heard the best vou this preeaution is followed, poor contact at the 
lue too. filament prongs will cause not only overheating 
with UX 250 Tubes of the prongs nd socket, but also high ir t rnal 
. RT tube drop with consequent injury to the Radio 
. i tron. We are having this information incor- 
x _ wea por ted in the imstruetion bool let ior this 1 ibe, 
4 hut some booklets without it may be packed with 

es. the first tubes sent out. 
tr On page 3 of the instruction booklet we ree- 
hte i - ommend that a filament voltmeter should be 
No connected directly across the terminals of the 
No. It .» 2 lifer Output ao filament at the socket. This ts entirely satis- 
a. piiassne en factory but in doing so the amateur should not 
forget that when the tube is rectifying, the 
: — filament is at a high positive potential. He should 
the retore take special precautions not to come 

, in contact with the filament voltmeter. 
P.O ess) At the bottom of page 3 we recommend the 
? state) use of a time delay relay in the plate circuit 
— , where the inverse peak voltage exceeds 2100 
re ' cen lary ir eseiggt Co. volts. While this is the ideal condition for auto- 
FIFTEEN YEARS” matie control, we realize that many amateurs 
may not or can not afford to use one of these 
OS y You Saw It in QS7 It Identifies You and Helps GST 
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ANNOUNCES THE GREATEST RADIO VALUE EVER OFFERED! 


The ae Electric GEMBOX (‘Tubes’) OS 


New Full Neutrodyne circuit — New Chassis — New High voltage power 
output tube — New Volume control of exceptional smoothness — New 
Switch on front of case — 3 New Added stages of radio frequency ampli- 
fication New 3 tuning condensers New Elimination of regeneration 
in the detector tube 
—combined with these modern, superior Crosley features so essential to com- 
plete radio satisfaction — 

Proven Illuminated dial Proven Mershon condenser : 
Proven Self contained power supply Proven AC Electric socket operation 


nay sertnnne servommrey? Pe, | eee 
cessed: an 


THE CROSLEY RADIO CORPORATION 


Power Crosley, Jr. Pres. Department 18, Cincinnati, Ohio 


3 radio amplification tubes 
I detector tube 

Zaudio tubes 

Irectifier tube 









Owners of WLW the Nation's Station 


The 7-tube 

> GEMCHESI|I 
1 t of Chin 
endale d 


The Crosley Dynamic DYNACONE — 





+ power vcaker of entirely different 
ple of operation producing all tones pat : q . 
t the t araie oe t The Crosicy DYNACONE—Con- 
entir ale in true relation to sole cabinets equipped with Crosley 


ach Other — $25 
—_ $25 DY NACONES ofier amazing value 


to the trade 
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THE 
CROSLEY 
AC LINE 
for 1929! 


AC Electric 7-tube 
Gembox operating 
dynamic power speaker 








i izing receel 
itair t latest 
radio refinement 
trodyne circu 
3} stages of radio ampl 
ition detector 
of audio—171-A 
r tubes in last audi 
full voltage on 
i f ut tub 
r l lf -« 
i llur na l 
b utiful ca 
lack cra inish higl 
ted vi gold 
‘ tt $65 







Crosley 8-tube AC 
Electric Showbox 


Tt tr arkable set un- 

ill selective, con- 

3 wzes of radio 

t lification, detector, 3 

ig ft audio with two 

171-A po r tubes in the 
l _ r tifier tubs 

8 There is a full 180 

tl ates of tl 

l which insures 

r lume of 

r < The set i 





Crosley 8-tube AC 

Electric Jewelbox with 

tuned antenna circuit 
and power detector 






new power! | receiver 
empl ing a tuned an 
tenna circuit, power de 
tector tubes and use U\ 
227 tube in all circuits 
ex t i audio stage 
ind sf er 
contains a new and im- 
Pp ia i with 
’ ihcation 
and two power 
t in the ist stage 
Chi t is truly called 
the World's Finest Re- 
ceiver.” Its selectivity and 
nsitivity are amazing. 
Combined with the dy- 
namic Crosley DYNA- 
CON! performance is 
a red equal to the finest 
radio reception money can 


y re case is finished 
in black and highlighted 
with white gold. All the 


improved Crosle fea- 
tures such as illuminated 
dial, Mershon Condenser, 
complete shielding, self- 
contained power supply 
unit are incorporated in 
thi wonderful value 
Price without tubes $105 
Montana, Wyoming, Colo 
rado, New Mexico and 
prices slightly higher. 

69 
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Four Good Reasons Why You 
Will Want to Examine this New 
Second Edition of 


Lauer & Brown's 
. se RADIO ENGINEERING 
om PRINCIPLES 


301 pages, 6x9, 227 Illustrations 


$3.50 net, postpaid 
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Some of the Topics 
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McGI FREE EXAMINATION COUPON 
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~ RADIO IN BRASIL 


When Brasil. apply to M. BARROS 
& { or anything you need in 
nection with radio. 


M. BARROS & CIA 


ob. Rua S. José 70 sob. 
Postal Box 89 





Rio de Janeiro 
| 


Telegraph address, Radioparte, Rio de Janeiro 


Avenida S. Joao 4, S. Paulo, Brasil 


Tg et Re 


a 
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devices. It is not absolutely necessary of course, 
for the amateur can aecomplish the same thing 
by always applving the filament voltage thirty 
seconds before he closes the plate voltage switch, 
— @, D. Mitchell, Radiotron Division, 


Financial Statement 


y order of the Board of Directors the follow- 
ing statement of the income and dis- 
bursements of the American Radio Relay 
League for the fourth quarter of 1928 is published 
for the information of the membership. 
hk. B. Warner, Secretary. 


STATEMENT OF REVENUE AND EXPENSES 
FOR THE THREE MONTHS ENDED 
DECEMBER 31, 1928 
REVENUE 

‘ sing »< $18,988 453 
Newsdealer sales 14,272.08 
| 2.786 81 
isu riptior 10.487 .46 
Back numbers, ete 715.41 


Rad debts rec ered 4. 15 S48.089.58 


liection el ri 6.37 6.70917 


Net revenue 241,380.41 


LA.R.U. News 


if ‘ ) 

\s noted. the SCCTCLATS ol ench Divisional or- 
the director for his 
vote on which 


nization will constitute 


division. These secretaries will 
division will be the Headquarters Division, and 
the Seere rv ol that division so eleeted will auto 
matically become the Federal Secretary. It is in- 
tended to rotate the headquarters among the 
divisions, rom time to time. 
LAR. Headquarters 
tralian amateurs or this progressive step. Unity 
of effort is absolutely essential to the life of ama- 


congratulates \us- 
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Showing 75 Watt MOPA Xmitter Kit & 
Power Unit Using New UX866 Tube 





CAT 172 REDESIGNED TO 
EMPLOY THE NEW RECTIFIER 


REI po I ! t ’ i it | to emplo 
UN-S866  rectit ) thereD cifectin 
rT \ I e1t 
I t 
Direct curret » 2000 
P _ | | 300) tt 10 1 
\ » 10 Ni 
I > YANG vi 
lesions to operate 1 110 volt. oO 
| 
tra 1 \ I 
{ . 
) ) 1 ! ‘ 


1 $85.00 , t l UNX-S866 





WRITE TODAY! | 
REE 


Booklet showing our complete line of tran 
rs speciall designed to operat under |} 


cial 
sent promptly on request | 


tations 


AND FOR 50c | 


1929 res 














1929 MODEL ALL METAL ENCLOSED 
AMATEUR XMITTER, DESIGNED 


ALONG 


Rie] 

















2000 vol 1) 


COMMERCIAL 


LINES 
i and moder 
Master Oscillato 


) liv ¢ seyned to 
1929 re rements 
ban 14,000 
, ne in 

vary. 


le source, O1 
r Cat. 172 


vy RCA UX-S866 


the ¢ . #222 trans- 


10 volts AC 


kit ina cla 

te shield 

_ parats shit ldes 
VJ REL mastet 





the now famous REL loose leaf handbook will be each ba 
sent to you. This book is the biggest bargain yet I , ae : iets 
—_——_ —- ~ ma reu ‘ mes o1 dial contr 
al reat tlic \ Master oscillato 
‘ s UN-210 Which operat 
—- ---— or cli rom tl ul > : Iv as th 
= Dp plifi and filamen 
I . Ss pl vi t Ss al 
I Cor ta Power amp! 
{ [7 MaRS? @ SOU 1 vrid 
t " st \ el li ret 
a Ss ard REI Vise wound on 
la lees SUP r Power ampli- 
f Purcel has option ot 
| t Ss tvpe “I units. 
ryp =. are ma adapted tor th 
14,000 and 7000 Ké nds, while the type 
a wl adapted t tl 7000 and 3500 
KC operation. Large C; 149 tuning 
ad condensers used Vith verv = slight 
° ’ aa changes set can be adapted for telephone 
Y r y TET ErTe urposes emplovin yme-hundred per- 
NEW POWER UNIT ak oyeteis of taudeintion — eal 
limensions 9” x 18” front x 16” deep. Kit 
price SL30.00 
RADIO ENGINEERING LABS. 100 WILBUR AVENUE LONG ISLAND CITY, N. Y. 
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PIERCEAIRO “:. 
Dubie Nass 











Potter 


Dynamic Speaker 


Filter 


REDUCE the hum in 
A.C. operated dynamic 





nat peakers using low vol- 
rectifier. 

The installation of a 

| Potter Dynamic Speak- 

: Filter is easily made 

= by connecting the two 

—— leads provided across 


the field of the speaker 


List Price 84.75 
Potter Filter Blocks 
T-290 pin ce 250.60 
T-295 «push-pull $22.50 
The Potter Co. 


North Chicago, Illinois 


n at Your Service 
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teur radio anywhere, and there ean be no doubt 
but that untold benefits to citizen radio in Aus- 
tralia will result from the merger. Congratula- 
tions, OMs! 

Coincident w:th the news of the merger, we are 
happy to learn also of the successful conclusion of 
negotiations between the W.I.A. and the Aus- 
tralian Department of Defence on a plan of 
Army-Navy-amateur coéperation, very similar in 
most ways to our own Army-Amateur Net and 
Navy Radio Reserve in this country. Again, we 
are indebted to Q7C for the information. 

Two very great benefits result from this plan. 
First, amateurs will be permitted to handle traffie 
in connection with the Defence 
second, and even more important, is that only 
through the Reserve will Australian amateurs 
have access to the valuable 75 to S5-meter | and, 
This band is denied to amateurs normally, both 
in England and Australia 
thing from the American point of view. It is 
splendid to note that it is now possible for Aus- 
tralian 
most advantageous and valuable territory 


tests. The 


a most unfortunate 


amateurs to enjov the benefits of this 


BELGIUM 
By Paul de Neck, President 
Work with NEBAWK, ow 
ship, i 1 eh 


Everv day communication has bee 


Reseau Belge 


sailing training 
. has proved to be most successful, 
n realized, dur- 
ing the 3S days that took the vessel from Ant- 
werp to Martinique Signals were alwavs of g od 
strength, and with a real ervstal-like note 

Best contact with XNEBIWIN was maintained 
by EB4FT, who “clicked” no less than 72 times. 
(thers who did good work with the ship ere 
i\\ 3 IBC and I AR 

With the new regulations in force, good contaet 
Is possible with W hams, but work with other 
Europeans is still somewhat difficult owing to the 
fact that on this side we have not vet eliminated 
the bad QRM between phone and key hams on 
the 40-meter band. 

\ splendid QSO was maintained between 
MB4kA at Antwerp and FBHY®O, on the Isle of 
Reunion, east of Madagascar 

We hope to start in soon on the 2S.000-ke 
band, and shall be glad to try contacts on this 
band with all amateurs in the world who are test- 


ing on this very interesting wave. 


DENMARK 
By Helmer Petersen, Secretary £.D.R 


Conditions are pretty good now — better than 
this time last year. A lot of amateurs seem to be 
off-wave, however; at least, as far as Kuropeans 
are concerned, On the other hand, the new pre- 
fixes seem to have been adopted by practically all 
amateurs on the continent, with the exception ef 
a few French and all the Russian amateurs 

On 40 practically all the Seandinavian and 
Central European countries may be heard during 
the day; QSOs are easily established. Marly in the 
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RADIO 


ss ORTH over $5,000 to me!” “Never so 
thrilled in my life!” “Never dreamed Radio 


was SO easy to master!” 


So scores of men write of this wonder-book which 
tells how to achieve brilliant success in Radio. Send 
for your copy—it’s Free! 


Glorious New Opportunities 
Radio needs you! Over 30,000,000 sets need servicing. 
Over 2,000 ships carry radio apparatus. There are 
50,000 radio dealers, 4,000 radio manufacturers, 
scores of broadcasting stations. And now Television, 
transatlantic Radio Telephony, and Photoradio- 
grams open up brilliant new possibilities! The Free 
book tells all about them. It tells also how you can 
make your spare time prepare you for success 
through a revolutionary new method of training. 


Learn at Home 
with This Big Laboratory Outfit 


You get the “how” as well as the “why” of Radio 
with this fine training. Only an hour a day—in 
spare time—is all you need to devote! As part of 
your course, you receive absolutely free of extra 
charge—a magnificent outlay of apparatus. With this 
outfit you learn to build fine sets and solve every 
problem in repair work. That is why our graduates 


ee 


BIG MONEY in 





have the confidence and ability tocommand big pay. 
That’s why they’re in big demand everywhere! 


Training Sponsored by 
Radio Corporation of America 


Our graduates enjoy greater success because they’re 
posted right up-to-the-minute in everything in 
Radio. Radio’s greatest achievements originate in 
the gigantic laboratories of the Radio Corporation 
of America. This great Radio organization stands 
back of every lesson in the RIA course. 


Money Back if Not Satisfied 

The course prepares you for success in all phases 
of Radio—manufacturing, servicing, selling, ship 
and shore broadcasting, radio operating and many 
others. Includes Television, Photoradiograms, and 
radio equipment. A signed agreement assures you 
of complete satisfaction upon completion of the 
course—or it won’t cost you a single penny! 


Send for this Free book now—Why wait years for success 
that can be yours in only 9 months? Read this Free book. It gives 
you the real dope about Radio and tells you all about the fa- 
mous course that has enabled us to place thousands of our 
students in fine positions, usually from 3 to 10 days after grad- 
uation! Mail coupon now. Radio Institute of America, Dept. 
ST-4, 326 Broadway, New York. 


RADIO INSTITUTE OF AMERICA | 
| Dept. ST-4, 326 Broadway, New York 
l Gentlemen: Please send me your big FREE 50-page book | 
which tells about the great opportunities in Radio and | 
| about your famous laboratory-method of guaranteed 
radio instruction at home. | 
| 
| 


Name ; ‘ bs +hneesanseueneeee | 


Address | 











ARCTURU 
BLUE wire TUBES 


ARCTURUS RADIO TUBE CO. 
Newark, N. Se 














Dress Up the Outfit 
FIL VOLTAGE - 





Escu like machine 


above 


eng! Bakelite. All desired 
m Transmitters, Receiv- 


ers al \. Station apparatus. 


GAIN CONTROL « 





Pric five cents each; 3 for 


$1. $2.00—10 for $2.50. 
Send r list of markings or 
tell t you want. We have 
ther 


CLARKE LABORATORIES | 





DANVILLE YA | 
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evenings this band is very quiet, although occa- 
sional weak signals come through from Asia and 
southern Europe. As the evening advances, Euro- 
pean signals increase in strength, and about mid- 
might it is easy to obtain QSOs, French stations 
coming through QSA5 at 2021 GMT. 

About midnight, the W stations commence to 
appear, and they are often heard until late morn- 
ing. As late as 1030 GMT several W stations have 
been heard with very good strength, but L suppose 
these stations are using a comparatively large 
output 

The 32-meter band was formerly 
used by many continental countries for Furopean 
work, but there is not 

Nor are the few 
with the exception of the Danish Expedition ship 
Dana, which ts at present located near New Zea- 
land. The eall is OXQ, and it may be heard fre- 
quently here Qs \4. Qo has been established by 
OZ7BL using but 12 watts DC input. FB OM! 
On 20 meters there is not very much doing 


very much 


much to be heard there 


now signals there verv good, 


Sunday afternoons some activity is noted, but 
mostly from North and South American ama- 
teurs, with only a little sprinkling of European 
stations. 

Danish hams are becoming more and more in- 
terested in the 10-meter band, and intend to con- 
duct tests in this 
future 


some territory in the near 


ENGLAND 
By the Ris 3 

Nothing outstanding can be reported for this 
TOOO-ke 
peared to be very similar to thos 
been noted during the corresponding period in 
past vears. During the day local conditions were 
rather good, but after dark contacts under 600 


month. Conditions on the band ap- 


Ww hich have 


miles were rare, although it was again noted that 
southern European signals were by far the most 
consistent at night. Except on verv few occa- 
sions, Danish and Czechoslovakian 
signals were audible after I800 GMT 


German, 


\meri- 
2100 GMT on, but 
ons were able 


kor the great part ol the month North 
can signals were received fron 
it was only rarely that British stat 
to effeet QSO, This was probably 
measure to the fact that the average 


due in some 
British sta- 
tion uses considerably lower power than the loeal 
Europeans, with the result that our signals be- 
come badly jammed. On one or two evenings, 
\ustralian stations have been 
band, 

Conditions on 20 meters are still verv bad, and 


receive dl on this 


for the most part of the month the only contacts 
which have been made have been with European 
stations. There have been no outstanding achieve- 
ments on the 28-me. band, and to date no British 
station has effected a contact with any of the 
European countries. Confirmation has now come 
to hand that G6LL was heard in South Africa on 
the same day (October 21) that he established the 
pioneer QSO between England and Americas 

In order to further investigate the problems 
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$4 Bradleystat No. 
E-210,Special $1.60 
General Radio Type 285 
Audio 


Transformer 


Ideal for high and 
even amplification, 
I'vpe 285-H 6t0 1 


5-D to 1 
$2-95 










List $6.00 
Now only 








$3 M legraph Ke $1.45 
r r r I r t } 


'B = iy $2.45 








$1.95 











FHORDARSON 
rRANSFORMER 
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a Jhe Hore of RADIO _— 


45 VESEY STREET 


NEW YORK 


New York’s Headquarters for 
Transmitting Apparatus 


When in Town Visit Our Store 


SPECIALS 


len braid 14” : kd 





Cardwell 


densers. 





con- $4 45 


double 
spaced for trans- 


mitting, .00025 cap. 
































General Radio 
.3 mfd Condenser 


30c 


Everything in 
Cardwell 
$.06 | Acme 
7.50 TH 
1.75 hordarson 
35 Jewell 
2.95 . ° 
Flechtheim 
<= Signal 
2.75 
o1 Bradley 
O1', . 
1.50 " 
£.95 In Stock 
see We rry 
+3 st 
GENERAL 
L.DdDIoO 
PARTS 








ey last at $2.95 








Listed at $5.00. The 


$1.10. 


‘Ss Wi +} 
ACME rRANSFORMER 
6 o 
woe 
universal transformer i!) 
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109% Must Accompany All Orders 
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| FROST-RADIO | 
| MICROPHONES: 


100 satis 


$6.00 





$4.50 
BERT H. FROST, INC., 
Elkhart, Indiana 
Ch San Francisco 


FROST: RADIO FROST; RADIO FROST-RADIO FROST-RADIO FROST-RADIO FROST-RADIO 
4soul O1avl.isous Olav .isoN) Olav -1soud O1aVv4-1SOus Clava 
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MARINE RADIO OPERATING 
RADIO COMPASS WORK 
LAND RADIO OPERATING 
BROADCASTING 





\IRWAYS COMMUNICATIONS 
RADIO ACCOUNTING 
MESSAGE FORMS 
1929 RADIO LAWS 
IUNIOR ENGINEERING 
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“RA THEORY AND OPERATING” 
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( eat Member Institute 
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LOO PUBLISHING COMPANY 
Dept. 5 Washington, D. C. 
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which are known to be at present unsolved, the 
Contact Bureau of the R.S.G.B. proposes to hold 
a series of special tests lor a period of two weeks 
beginning 0000 GMT March 9th, and concluding 
at 2400 GMT March 24th. Full particulars of 
these tests are contained in the letter which the 
Hon. Manager (Mr. T. P. Allen, GIGYW) of the 
Bureau is sending to the Headquarters of all 
the well-known amateur societies. 

(See the Communications Department of this 
issue of OST for full particulars — A. L. B.) 


GERMANY 
By le. Reitfen, Secretary, D.A.S.D. 
Although consick rabl interest has hee n 
sroused on 2S-me. work, there is nothing very 


this 
however, for the 


definite in the way of results to report at 
time. We hope to have some, 
next report. 
On 20 DX have not im- 
proved as compared with the previous month. 
On 40, daylight QSO'’s with all European sta- 


meters conditions 


tions are very easy, but the coming of evening 


brings 2 decrease in the number of 
signals heard. Contacts with the United States 
are nicely possible from 2400 middle European 
time, and the W's are heard well on into 
the « irly morning hours 

{DBA had several very good QSO’s with the 
United States in the 
120 watts. 

1CB is again in the ether with his 200-watt set, 
and will make long-distance QSO's on 20 meters. 

{ACX ts nnd 
bands 

{BY had the first QSO from Germany with our 
Doctor Lami, who isn now in the | nited Stutes 


noticeable 


usually 


afternoon with an input of 


working on. the 1()- PO-meter 


temporarily, and who was handling the kev at 
WSADM. The input was 8 watts crystal control. 
IBY has been in touch with W 6th and 7th dis- 
trict stations, and also with | ruguavan stations, 
EBON! 

Is anybody working the ZLs whom we used to 
hear so well on 30 meters in 1928? We think 20 is 
the best for them, but would be vl id to hear from 
unvone who ts carrying on suce essful COTRITEURLC 
tion with these hams. 

The D.A.S.D. would be very glad to have lists 
of D stations heard in foreign countries, in order 
to publish them in its magazine “CQ.” Such lists 
should be sent to the D.A.S.D., 19 Blumen- 
thalstrasse, Berlin W. 57, Germany. 


BYRD OPERATORS GET RECEPTION 
FROM NEW ZEALAND GANG 


Through the courtesy of Break-In, the fine 
monthly magazine issued by the N.Z.A.R.T., the 
New Zealand nmateur organization, we reprint 
here in part a most interesting account of a recep- 
tion and dinner it seems — Hi!) ac- 
corded the operators accompanying the Byrd 
Antaretie Expedition. It was certainly a splendid 
act on the part of the ZL gang, and, since most of 
the Byrd op’s are hams, and one of them Is a 


or **beano,”’ 
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1930 Reception 
i Will Be Different! 


. Try It NOW and See—in the New 
§-M 720AC All-EFlectric Screen-Grid Six 


SCREEN-GRID tube with A. C. heater-type filament, Tubes Required 
A nearly twice as good as the wonderful UX222—and the 3 UY224 (C324) ; 

ai : : 6 . sateen (The new A.C. screen-grid tube.) 
"2 in S-M 1929 sets is enabling S-M setbuilders to get station 2 UY227 (C327) 
ster station never heard with common factory-built sets. . . . (The present popular heater tube.) 
4 power tube with more than sufficient undistorted output 1 UX245 (CX345) 
apacity to fill the best dynamic speaker—yet without the (Super-power moderate voltage output tube.) 
high plate voltage required for the 250. . . Every refinement 
{ precision manufacture as built into the tremendously suc- 
cessful 720 (D.C.) Screen-Grid Six—plus improvements which 
- make the mew 720AC All-Electric a set capable of far better 
reception, both as to distance range and selectivity, and tone 
wality as well, than even the original, never-yet-equalled, 
700. . - Bethe first on the ground with it! Get your order in 
_ itonce to your S-M jobber or dealer. 

















Know How 
Next Year’s 
Best Will Sound 









Used with the new S \1 669 power supply, the 720AC is a com 
plete all-electric receiver designed especially to bring out the 
1 extreme possibilities of these new tubes. Price, completely WIRED 
in 700 twotone shielding cabinet, less tubes and power unit, 
$117.00. C omponent parts total $78.50; cabinet $9.25 additional. 
S-M 669 Power Unit, WIRED, $57.50. 

S-M 720 receivers can be changed over at slight cost to the 720AC 
circuit.) 


S-M Audios — Positively Guaranteed Superior 





That same unchangeable purity and any standard transformers of compar- 248 Universal Output Choke to feed out 
fidelity of tone, which has established able tone quality. of two 210 or 250 tubes into one to six 
$M supremacy even more firmly this SM Clough system audios are now or more standard speakers; provided 
year than ever before, can be built into obtainable in a complete line, for both with | several impedance-matching 
any receiver or amplifier by using the single and push-pull amplification, as taps. It will handle over 20 watts 
new S-M_ Clough-system audio trans-  {o)jows: without core saturation. Open- 
formers. Guaranteed absolutely and un- , , mounted. Each..... cocccceS”d 


255 and 256, for standard use in first 










conditionally to surpass, in their uni- 4 228 (248 in case like 2 27). ‘Eac Pre ccce GS 
| form amplification of all notes from and second stage respectively. b 

ip dents on diaeniinn. ane adnan enemas Bache ccccccccevccccccccoccccees $6 For the New Tubes: 

formers obtainable on the American 225 and 226, similar to 255 and 256, but S-M 335 Power Transformer 

market at any price, these unique in- larger and slightly more perfect in This is the trans- 

struments make use ofa principle totally both frequency characteristic and former used in the new 

liferent from anything used in stand- amplification ratio. Each......... $9 S-M 669 power unit. 

ard transformer construction—built-in 257 Push-Pull Input Transformer, to It contains one 105 to 

resonance to even out the amplification operate from one amplifier tube into 120 volt primary; one 

urve in the critical range which ordi- two 171A, 210, or 250 tubes. Each..$7 5 volt. 2 ampere, rece 

nary transformers weaken—and a cit- 227 Push-Pull Interstage Transformer, oe wae oak wine 

uit which keeps D.C. plate current to feed from two 112A, 226, or 227 mage vo t, 6 — 

ntirely out of the transformer winding tubes into two LIZA, 226, 227 or n a ad Bhan 

und thereby avoids the common_ in- 171A, 210 or 250 tubes. Each,.....S8 an "80 tube, 300 ae 

urious effect of hysteretic distortion. 258 Tapped Output Impedance, to feed at 100 m.a. Provided with iron end ter- 

Amplification obtainable—running as from two 171A tubes into any stand- minal mountings, or (335U) in open 

igh as 414 to 1—is far higher than with ard speakers. Each. .....seee+s: --S5 mounting; either type $15.00, 

The Radiobuilder, a monthly publication telling the Ask about our —_ ——a 







ery latest developments of the S-M laboratories, is too ° Silver-Marshall Inc. 
taluable for any setbuilder to be without. Send the Authorized 858 W. Jackson Blvd., Chicago, U. S. A. 
coupon for free sample copy, or to enter your subscrip- Service Station E ....Send your complete catalog, with 
tion if you want it regularly. Appointment! sample copy of the Radiobuilder. 


-For enclosed 10c, send five selected 


SILVER-MARSHALL, Inc., = 7 mamas a > yr a including No. 10 on the 
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CONDENSERS AND RESISTORS 


False Economy 
Is Costly 





Nothin kely to prove as costly as a cheaply 
made condenser or resistor. 

Whet : are a manufacturer, professional 
set bu xperimenter, you cannot afford the 


high « cheap condenser or resistor. 


Aero nden and resistors are conser- 
vativel; 1d thoroughly tested. They are 
not th« pensive, nor the cheapest, but they 
are the can be had at any price. 


ers 


with illustrations and 

JM | : ~h 
A CATALOG detailed descriptions 
may bs 1 free of charge on request. 


— - This is a monthly 
publication which will 
keep you abreast of 
the latest developments 
in radio. Free on re 
quest. 
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ACME WIRE PRODUCTS 
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Pat r and By Pass Condensers 
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ACME WIRE CO. 


HAVEN, CONN. 


THE 


inch Offices 
New Cleveland 
Guardian Bldg. 
Chicago 


12 N. Michigan Ave. 
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former of QST staff, the affair had 
decidedly The account follows: 
‘The five radio operators syrd ex- 
pedition were the guests of honour of the Otago 
and beano held when the 
aland. 
Lt. 
Howard 


member 
amateur hue. 
from the 


branch at a dinner 
Expedition put into New Z 
“Our guests were Lt. Hansen, 
Carl Petersen. of WFBT, 
and Mr. ¢ WEAT. 


Berkner and 
and Maus 
irenlie, of 


‘Lt. Hansen gave a ve ry interesting descrip- 
tion of the radio equipment of the expedition. All 
the dog-sled excursions will be equipped with 
portable crystal-control transmitters hay ng 


res of 5to 50w itts. The radio so far h s 


powe rrang 


been. vorking pe rfectly, an | spl ndid contacts 
made with stations (both amateur and commer- 
cial) in all parts of the world. 


(sso j if 


ti toust o 


rmerh 
replving to ¢ 
ng glimpses 


‘Mr. Howard M 
Technical editor of QST, in 
the A.R.R.L., gave 
f Headquarters. 

“Lt. Berkne r. 
that the present g 


ison, 


us some I 


N.Z.A.R.T., said 
ims made them all 
re the sme 


toasting th ; 
athe ring of h 


feel very much at home — i" 


the world over —aA spirit ot comy, ideship and 
good-feeling dominating any thering where 
amateurs were oot Thev had made n 


friends that nig and hoped to mect more ot our 


fellows ove r nd nr. 


tributed H\C, 


‘Musical items were con by 
{BD, 4BC and Messrs. Bert Isaacs and G. Lister, 
on the piano and sax re spective lv. 

“The party broke up a little after midnight 
after hakas had been given in true style, 


‘Auld La sung to the 


ng Syne’ 
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We are authorized to state, without qualification, that all transmitting equip- 
ment built by the Byrd Expedition constructors is equipped with Cardwell 
condensers. Keeping BYRD in touch with the world, this equipment is daily 
transmitting thousands of words to the New York Times (WHD), also 
CARDWELL equipped, and in constant touch with the exvedition. 





CHOSEN BECAUSE THEY ARE 
CARDWELL 
CONDENSERS 


AND KNOWN TO HAVE A HABIT OF COMING THROUGH 


Transmitting Condensers For Powers up to 50 K.W. and More Fixed 


and Variable) Receiving Condensers in all Standard Capacities 


AS SIMPLE. RUGGED AND STRONG As condensers can be made 


Send for literature 


The Allen D. Cardwell Mfg. Corp. 


81 Prospect Street, Brooklyn N. Y. 
IF YOUR DEALER DOES VOT STOCK SEND DIRECT 
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Brooklyn, N. Y. 
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Every Transmitting Amateur 
Uses These Forms 





—a reminder that 





your supply may be low— 





LOG OF STATION 








i + — iit $1.00 o1 500 tor $3.50. 
7 i : 


: : AMERICAN RADIO RELAY LEaGut A. R. R. L. Log Sheets 


_ ae EY NOD mmm Designed by hams for hams. 8!4 x 11 bond 
paper, punched for standard three-ring 


—— loose-leaf binder. 125 sheets postpaid for 








Members’ Correspondence 
Stationery : 
Write vour radio letters on League letter- 
head it identifies you with the bigge st MEMBER'S CORRESPONDENCE 
radio organization in the world. Lit/ 
graphed ons x 11 heavy bond paper. 100 


heets post paid for 75c or 250 sheets for 


$1 70 Sold to 1 ( bers only Oi 
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100 sheets. One pad post paid for 35c or 
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Message Delivery Cards 
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American Radio Relay League 


1711 Park Street COO Hartford, Conn. 
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Largest Radio and Electric Supply 
us your particular requirements. 





BARGAIN 


























ARMY AND NAVY 
RADIO SURPLUS 














Voltmeter, Weston 267 D.C., 0-70 $ 7.50 coil, batteries, key, transmitter & receiver ; 3.50 
A ter 67 DA 30—0-40 7.50 Tele; ne, telegraph & buzzer portable set, like above 
67 D.C., O-1.0 50 except for mahogany case and with 2 H.F. buzzers, 3 
301 D.C., 50-0-50 5.00 telephone switches, 3 mfd condensers, etc 5.00 
Voltmeter, 301 D.C., 0-150 5.00 Kolster Wavemeter & decremeter type CN 1215 100-3500 
Volt ter 269 D.C. 0-50 ) meters, with cur. sq. meter 85.00 
Ar 269 A.C. 0-10 50 Kolster decremet sur. standards type C model C.A.F. 
Wattmeter, Roller Smith AC-—DC, 0 ) 3.50 322~300 to 10,000 meter oeeeene BE 
A ter, hot wire, G Radio 0 1.50 Re ers, Navy C.N. 113-114, 300-2500 meter on 15.00 
R Roller S 0-6 00 S.E. 143, LP. 500., 300-6800 meters 
A hour meter Sa imo, M O-480 10.00 . 106, 106A, 50-1000 meter 
\ t Westingho A.C. 8” 1-000 10.00 . . CN. 239, C.N. 240., 1000-10000 meters 
Vo rose 1 C8 res. 0-17 12.50 A mplif © pale aide Sieg Ak chats apne ara Te 15.00 
Large Ww 8 t I> t Te PPP TPC CT eee re 10.00 
( tor, '¢ K.W. 500 cycle 110 15.00 I ! strain 7°—.15, 12°=—.35, 18%—.. . .c0e. 35 
D stor. G. E. 12/350, « 14 0.00 I l ) ipport type, per do rar 50 
W ngho 0 15.00 > ive, Nav bakelite, back connect... 1.50 
« «ker Wheeler 75 ex f 12.00 S.P tall in push type 250v....... 25 
Spert 6 400 output 200 watt 15.00 e, toggle, 2 6 ° 50 
MI r-generator, C.W. 110 D. 20 A.C. 500 wat . 00 amp. D.P. fused, polished copper, un 
Also 1 K.W. all 500 « mounted B.« — 50 
( tors, 600 volt Dt 10-S0-100 K.W I l 3—6-10-—15-20-25-30 am Oi ris ceenekes 50 
\I Hi Iton B 1 20 HP niversal 110 500 I cartridge 1-10—-15-—20—25-30 a , i - 75 
ked n. 1/50 rsul 350 Wi \ 18 Stranded Simplex’’ 30 para rubber ins, per 
kd i I> 00 ( : 1.25 
3 1 16¢t \. oo 1140 R.PM 9 3 * N 18 Stranded doubl Simplex 30% para rubber 
We nzl (AH. 1725 RPM 11.85 heavy duty, ft : 04 
bD« 110 v 1/10 H.P.. d | haft 3.00 N 18 Stranded double U.S.N. deck cable heavy duty 
4 r 1 750. 24/1500 DA ! bea » 1000 12.50 rt sheer 04 
1 ; . WW j t o 150 S nded double Blk P.S. cord D.C.C. ft . 03 
N i t 15-10 ‘KW 7.50 0 parallel S.C.C., ft 01% 
GI 125 oo r tap 200 No 141 voltage, 19 strand, per ¢ 1.50 
aiid en No. 14 solid, R.C.S.B., ‘ 00 
I mers, 110 PRI. 6000 SEC KW ”) l 750 : ~ No. 10 bar hard drawrt 2.00 
110 PRI. 11500 SEC. % K.W. 500 | Oo “ twin, flex bestos heater cord, per ft O4 
20 PRI. 8000 SEC. 1 K.W. 500 cyck 15.00 I is, No. 18, 15 ft. parallel, high n, armored, with 
2-5 K.W. 500 cycl 1. KW. 60« 25,000 cl eacl 30 
volts “telephone, W.E. green 6 f 0 
Silicon nations, high grade .20-35 Ib Coils, mag - 0 large SO 
R rs, Ward Leonard tandard ba 600-900-2000 oh 60 nd nm I siz ) 
K tam \ - 100 ohms 1.5 a tirplane type 1.00 . Ret tion, We El No. 57¢ 1.00 
R t Var, 1100 oh O.la lame typ 1.00 Bu rs, ¢ high freq., 2 coil , 1.50 
RI tats, 3 taps 400 ohms 0.3 amp 75 ect. extra quality, | f 1.50 
Variable, W.L. 500 ohm .6-1.2 amp. field control 5.00 Cod ° Kw. Bunnell brass ke 
Gasolin wine 1-2-4 cylinder $25-$50-8 r 5 ohm headphon mounted 
Condensers, Mica .004 mfd. 12500 volt, also large h 5 la binding pos ) with 
‘ther capacities, Mica ty1 5 ee 4.50 
Condensers, Western El TAA 1000 volt 1 mtd 1.00 Por ;.E. key socket, guard, 2-pie 
| * Kellog 3 mfd S00 volt 0 cord eee 1.00 
W.E. °C" 1/20 “21R* 1/10 »5 M ted, 32 volt, doz. 1.50 
Marconi & VW ‘. Pros sting. < a Ch 839, 110 volt, Ward-Leonard 
Levden Jar 10.000 \ 02 mfd 00 t var. and fixed res., Weston 
Ke transmittin ce pract 100 voltmeter and ammeter, Sangamo ampere hour meter. 
”* Airniane. flat ne iver conta 150 ( ipl with all switches (kcibviteneesee 30.00 
\irpl fl» ' iver 34 contac Air co rressors, Kellogg, Model T, 1% cu.ft. permin...... 3.00 
Te ; & b | ¥ »bl ”) > la S. Navy torpedo boat bow light with clear 
: >KW 1 ons oo fresnel ae ee ee ogee. SS ie 
N , vi" ing. ¢ made into electric, all brass, 9'4 s., 10% 
Mi wey . sas ; 4 I x. price $20.00, our price % ° 7.50 
| SK W Me oes 7 ‘ ( n running lights, red and green, medium size, 
sof helixes, load lat t : ; for iall boats and very ornamental for the 
H ‘ AY 120 house ; 5.00 
, - ; - oll ods so Masthead light lll clear, 3 olid brass and bronze, 
tek re, I 30 ohm 75 ull ed i, large . «4.00, 6.50, 900 
M , Wl lane with br 5 
tr West El 1.00 
I W.E. rad ! C.W. 968 in « 3.50 WANTED 
1 Ar 1.00 CONDENSERS 2000 to 15000 volt, all capacities 
M eri t “ El RECEIVERS Commercial type and wave lengths 
| ‘ lel rel ) 50 QUENCHED GAPS From spark transmitters 
telegr hl P Give complete particulars and price 
l ! < r& co t ] i ion 








. 8S. devoting eight floors to and spec 
Sufficient 


House in t 
New items are continually arriving. 


ializing on Army and Navy surplus. Write 


postage must accompany orders. 


MANHATTAN ELECTRIC BARGAIN HOUSE Dept. Q. 105-7 Fulton St., New York City 
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filled types. 


ing tube in 


3Raytheo 


This name represents leadership in tubes 
for television broadcasting and reception. 


foo Ell 


A Television 


Correspondence is invited from 
amateurs in regard to Raytheon 
Television Products. 


send’ RAYTHEON MBG. CO. 
r ga ae Kendall Square Building 


Cambridge, Mass. 
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7 
Kino amp 
The Television receiv- 
ing tube adapted toall 
systems. Price $7.50. 
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You Saw It in QST — It Identifies You and 








felps QST 











RADIO SHORTKUT 


riION—PRODUCES RESULTS 


DOD 





500 USERS 


S FROM 


rprised self by getting code pat in 


f« nm had license. Now read at 35 easy. 
if lany ORS to “‘grab" your Short- 
kut ort Method looked NG to me but 
b reading speed from 15 to 30 per in 5 
hour et Shortkut into the den of every 
Ha por Long stuck at 4 per and dis- 


vith Shortkut raised to 12 and 


1IGH SPEED METHOD 
. tice) 
: » i » for 28 r 
7 39 in 75 n 
i five practice sessions 15 minutes 


to 39 per actual count. 
MORSI 


SHORTKUT 


method 


Re tried your easy Morse 
a st 20 per. Best previous effort 
ae nfusion with Continental. That 


tr »ypeared after memorizing Morse 


Mor S$?.50. Me 


Cc. K. DODGE 
Box Viamaroneck. New York 
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SILVER-MARSHALL | 
N OUND-THE-WORLD” 4 
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\ r (17.4 204 | 
All e lens | 
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CHI-RAD 
( » RADIO APPARATUS CO. 


415 S EET CHICAGO 

















Radio Operators Wanted 





Wr r free book- 
let rtunities in 
R d { 
} 
VW ViCA Rapro INstiruti 


m1 eet. New York Established 1910 
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TD, i. Baldwin, care of M. Marr. 103 
Vyse Ave.. Bronx, N. ¥ 
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IN 37-41 South Street Mount Vernon, N. Y. 








WRITE TODAY 
FOR YOUR COPY OF CIRCULAR 507 


New Prices and New Products 








VITROHM RESISTORS AND 
RHEOSTATS FOR RADIO 








Ward Leonard(fectric Company 
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MICROPHONES 
2-Button Type 
Lae a op 


¥ Standard Broadcast ind 
a ear $75 


FoR EVERY RADIO NEED, in brushed br 


sake ‘ rd 


Condenser Models for Film and 
Record Work, list $250.00, $300.00 





t box. Sit le - an it 








\l Desk and Floor Stand ( rs, Cords, etc. Miniature 
Micr hone, Pape ig R ator ¢ unent. Die ¢ ° 
No. 135 - For Loud Speaker $1.00 retainer hi: a aa ht, “ 4 an tor ¢ oe 1. wai 
erial and Grow 
oo Sa Ne ——— > 50 EXPERT MICROPHONE REPAIRS 
Wo. i if Pil \ ’ ret a+ 
No. 138 For A C Connections 1.00 Dealer where 
YAXLEY MPG. CO. UNIVERSAL MICROPHONE CO., Inglewood, Calif. 
Dept. S, 9 So. Clinton St., Chicago, Hl. 











QST OSCILLATING CRYSTALS 
CONSTANT TEMPERATURE CRYSTAL EQUIPMENT 


Attention Owners of Broadcasting Stations 


We are now in a position to supply you with Ther pngein. p tre tt d Heater units for accommodat- 
ing two crystals me as a shar with instantaneous chang r, said unit maintaining a guaranteed con- 
t temperature to ONE TENTH OF ONE DE¢ ‘RI kK ¢ I N I IG om ADI . This unit operates automati- 
cally and is easily adjusted to your operating temperature. More di nt upon request. 


Delivery ten days after receipt of order. Price $400.00 


lor prices « rinding crysla » the Broadcast and Amateur bands, see February or March QST. 
SCIENTIFIC RADIO SERVICE — “The Crystal Equipment Special 
P, O. Box 86 Dept. D Moone R: tinier, Maryland 








ind Helps 





QST 
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Teaches 
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- ¥ w6eme w7egk wibz w7pl w7we w7acd w7ajn w7anl wacy 1 
v7gjr wSbx wSev wSkv wS8rl wSaih wS8avp wS8ahi wSarq 
vSewu wSawz wSbeu Sbfk wSbth wSbti wSbts wSenx 
vSdkp wSdpa wS8dnm wS8zze w9co wiev w9dw w9lk womp 
v9nm wonr w9op wOpx w9wa wYaxu w9aru w9are wYban 
wObre wObly wSbwt wSbqe w8emv w9ewt w9ctw wevn 
vSeuv wSeog w9eya w9end w9civ w9dbj w9dow wSdug 
vOdfy wGdgz w9dez w9dzl w9dsl wOdew w9dge wdck 
,9dfe wOdrw vSepg w9emr w9erb w9env w9etd wiema 
§ejo wWekn wSeew wOinu w9itx wOfey w9fon w9fsl wOfsw 
Lear ? Yedy wSeex wShl) w9lex nninie nn7ni emd5fl cmdni | 
em2ay oa4q kdv5 rxtel ve4ed velbr yslaa nkf kflf 





Telegraphy with TELEPLEX 


t] pense code instr Strays ,, 
{ Waxed tape recor 1s > = : = 


nerator. Complet ode _ . . 
I a Ph ies rhe new () ¢ ode, printed on card, makes a fine 





rt iddition to the station wallpaper at the present 
s. Endorsed by U. S os te a eel be aa 

d to teach you the code or it costs ime when ” mus h confusion exists vain the 

abbreviations rhe new list, stvled 


noth r r adv ‘ tu- amended 








REE 10 DAYS TRIAL! ‘Form 772a" can be obtained on application to 

S solut satis the Department of Commerce, Radio Division 
"RI \ Re ge elger ‘Form 773° available from the same source is a 

t ( fier? ACT splendid printing of the International Morse 


I x. 2 Code and the conventional signals. . 

TELEP! Dept. D12, 76 Cortlandt St.. New York, N. Y. ” ; dj bl Ls 
\ high resistance medium pretera ne TO iat — 
suggested by WIAD on page 45 of the Jan iary 
19290 OST, savs A. A. Kopf of Canal Zone, is 


BEC( )ME A RADIO OPERATOR . En me him | stove polish 10 cents for a great Fs 











rid. Earn a Good Income. many ohms in the making. The material is said rn 
Light and Fascinating to be excellent for making high resistances or for . 
LEA HE SECOND PORT U.S.A repairing or amending resistors such as those used 
t rooreneratiol control 
generation . 








One satisfactory connection for the resistance 





i volum« ntrol of the usual short-wave receiver 
is across the tickler coil. Bissey, ex 9CEN finds 
that a variable resistor while noisy when con- 
nected in series with the plate supply is ab- Big 
L solutely quiet in operation when shunted across _ 
: Gt LF RADIO SCHOOL the tickler. And | while we're on the subject, it is Sn 
844 Ave. New Orleans, La. a fine scheme to connect the resistor, not as a B. 








series resistor but as a potentiometer lor plate a 


circuit operation For this connection the nd 


NEED “MIKES”? terminals of the resistance go across 45 volts of Sei 
. . +} 


the “B” batterv. the variable contact being 





Let us prove that ours connected through to the detector. The usual 
is all you can expect. lufd. by-pass condenser is used between the 


moving contact and the negative ‘‘L” terminal. 


j r t , + ia 
Pri 1 1 $67.5 | SY; Sy 
rice, less stand, 67.50 | WN | y cs ss) 





Desk Stand, as shown, 6.00 


\djustable Floor 
Stand, 12.00 





Microphone 
Transformer, 10.00 








Fr. F. JOHNSON CO. 
» | Waseca Minnesota | 
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Synchronous Motors for Television 


In addition to building reliable and satisfactory motor generators, 


“Esco” has had many years of e 


experience in building electric 


motors for a great variety of applications. 


self 


anteed. 


Other 





Synchronous motors, small, 
starting 
equipment. 


excitation, 


types ol 


compact, reliable 


are now offered for Television 
They require no direct current for 
are quiet running and fully guar- 


motors suitable tor Television 


may also be supplied. 


Write us about your requirements. 


ELECTRIC SPECIALTY CO. 


“ESCO” Mark 


Stamford, Conn. 


























25 South St. Trade 
P-A HORNS 
93” long oo" of il m, large end fibre, 31” d 
Can large ad for: ds ic cones. $65.00 
Two-button broad yphone, standard type, precision 
i Quality se dt $50.00. Guaranteed rial 
! 
E. E. PATTEN 
5606 42nd Ave., S. W. Seattle, Wash. 











Barawik, the first and oldest radiospecialty 
house, offers you unusual 
Bigger stocks 


BARAWIK GO. fie NAL STA. 





service this year 
quicker shipments, lower 
ied, reliable 
est goods sat service, honest 
Barawik ervice make r 


pie ng 


De af with an old es tabl 


nz lowest whole 











QUARTZ OSCILLATING CRYSTALS 


uly Prepared for Ma r 


1 in. sections, of your appro ste specified frequency, a ied at | 
75 100" meters $15.00 
100-200 meters 10.00 
200-600 meters 15.00 
lin. Tested blanks, 200-400, 400-600 meters. 5.00 

Dustproof Bakelite mounts 3.00 | 

tions of any pr le di sion le to order | 


i Deli r 
. 4 Calumet Bidg., Buffalo, New York 


r cr Hower ! xperience 


. T. Rooney, B. Sc 
fen 














MORE POWER PER STAGE 


Sharper Tuning and No Oscillation Difficulties 




















Ra S 1ce proves neutralization the only satis- 
fact method of controlling oscillation in tuned 
radi circuits, thus increasing acti powet 
per plification 
fron 
MODEL *‘N” 
VARIODENSER 
\pply the Neutrodyne principle to your set by t 
simp lation of X-L Variodensers 
rl 1a increas 
‘ ft \ 
VJ \ \ < 
i 1.8 0 
pr $1.00 
\ t Pr 
N I l X-L 1 I 
Wy © ts k of cir t X-L Push 
s X-L I ~ Post 
X-L RADIO LABORATORIES 
Dept. D 1224 Belmont Avenue, Chicago, II. 











DON'T FOC —— ae 


the MERCURY ARC. 
split I's wait to thr t high voltage. No 1 
XTAL purity. Lasts indefinitely. No filam« 


RECTIFIER ENGINEERING SERVICE 


nt. That’s an ARC. 


just one 


S000 \ ts 10.000 mils \ t I t l 


4837 Rockwood Rd., Radio W8ML, Cleveland, Ohio 





Say You Saw It in 





QST — It Ident 











You and Helps QS7 Ss 
































































AMATEURS!!! 


we OCTOCOILS 
I Get Louder 








LIST PRICE $4.00 

Per Set of Four Coils 
$5.00 with midget condenser. 
Order Now Send No Money 


Short lelevision Laboratory, Inc. 
104 Br enue, Boston, Mass. 











| Radio Operators 


R Your Speed 50 to 100% 
in a Time 


The Candler System 


! Telegraphing and Self-Mastery 
Al . . 


im r and endurance that mean 
BIG* DOUBLES 
M ASTER. « kr ~ 

M ) Dept. RI 
634 CHICAGO, ILL. 

















M ichusetts Radio and 
lelegraph School 

Iston Street, Boston 
rnd for Catalogue 


Tel. | k 8184 Established 1905 





















NSFORMERS 


i Mounted Complete 


ES FRANK GREBEN 


1927 reet. Pilsen Sta Chicago, Il. 
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4 2p Stray sg 


W1ANH has solved the problems usual in any 
household where any attempt at simultaneous 
amateur transmission and broadeast reception is 
made. For reception he runs the broadcast an- 
tenna first through the primary of his short-wave 
receiver, then through the broadeast receiver and 
thence to ground. Both receivers can be operated 
at the same time. The transmitter problem has 
been solved by installing a ‘1929 type” Hartley 
It is operated 15 feet from the broadcast receiver 
without causing any interference. 





And still they come! Amateurs through the 
country are still building the four-tube * 1929” 
receiver, they are still connecting the sercen 
grids of the UX-222s where the control grids 
should be, and they are still writing Head- 
quarters to say that they cannot get the results 
claimed for the outfit. Control grids, as it Savs 
quite definitely on the instruction leaflets that 
come with the tubes, come out at the top of the 
tubes. Sereen grids, on the other hand, are 
connected to the “G”™ pin on the tube base. 
Receivers employing these tubes do not work well 
when the connections to these grids are bottom 
side up 


The Dise Condenser 


double the spacing and if at the same time we 
wish to retain our original capacity we must also 
double the plate area. In this manner any con- 
one’s needs by miulti- 


factor as the 


denser may be made to suit 
plying or dividing by a suitable 
above ¢ 

If you have difficulty I will be glad to calculate 
for your needs but | 


+ 


to please try your own ingenuity first 


xample does 
an approximate condenser 
implore vou 


Midwest Div. Convention 


( 


rhe convention committee under the direction 
of Prof. D. C. Faber and Section Manager HH. W. 
Kerr has prepared a wonderful program. Lectures 


on timely given by prominent 
speakers. A representative Radio  u- 
pervisor s Office will be present to conduct exam- 


subjects will 
from the 


inations and capa eh soe th and regulations. 
A.R.R.L. is sending L. R. Huber, Asst. to Com- 
munications Manager one of our own bovs ind 


asurer-Fieldman A. A. He- 
bert. It is also expected hat Director Chuinby, 
who will be returning from the Annual Meeting 
of the Board of Directors, will attend and be pre- 


f at all possible, Tre 


a complete report 

all lowa Amateurs to 
ird to H. W. Ierr, 
and par- 


pared to give 

Special request is made of 
send their address on a post-c 
SCM, Little Sioux, lowa, for programs 
ticulars. Prof. D. C. Faber, lowa state College, 
Ames, will be glad to get 
who intend being present. 

Dow t forget the dates, 
Lith. 


lowa, a line from those 


May 10th and 


fellows: 


nd Helps OST 
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The A.R.R.L. Diamond Is the 
: Emblem of a Real Amateur! 





is [he League Emblem comes in four different forms. Its use by Members is 
\ endorsed and encouraged by the League. Every Member should be proud to 
or display the insignia of his organization in every possible way. 
THE PERSONAL EMBLEM. A handsome creation in extra-heavy rolled 
gold and black enamel, %" high, supplied in lapel button or pin-back style 
1e [here are still a few fellows who are hiding their light under a bushel. Wear 
aa your emblem, OM, and take your proper place in the radio fraternity. Either 
n style emblem, $1.00, postpaid 


THE AUTOMOBILE EMBLEM. Introduced last spring, already more than 
800 cars are proudly displaying the mark of the ‘‘ Radio Rolls-Royce.” 5x24” 

















s heavily enameled in gold d black on shect metal, holes top and bottom, 50c 
R ach, postpaid 
ut THE EMBLEM CUT. A mounted printing electrotype, the same size as the lapel button, for 
le e by Membx I in any type O!| print d itter, letterh d . card , Se $] OO each, post paid. 
a THE “ JUMBO” EMBLEM. You've taken care of yourself, your car and your printing. How 
: bout the shack wall or that 100-footer? Think of tl ttention this big gold-and-black enamel 
I tal emblem will get! 19x 814", same stv] Automobile Emblem. $1.25 each, postpaid. 
n 
Viail your order ’ remittar VON 
| 
The American Radio Relay League, Hartford,Conn. | 
\- : : 
* 
: ALWAYS For a Steady Signal 
or a Steady signal— 


UP-TO-DATE 

















June, September and De- 
ce ber “ingle mies | ~ , 
5 at ‘ 

na ( ‘ | $1 nt) To remnaaal 
$1 14) Ww r] 1 ee te eee eet ae ers = 
> 92,1 > = m9 4 
99.25 (Foreign Qo 

n \y teul ind (oO reial st 


s. ere 


: Radio Amateur Call Book 


508 So. Dearborn St., Chicago, IIl., U.S.A. 














{ ondenst 
- nee i 
Send for Western Radio New 1929 Catalog | i cane 
l LATEST and FINEST, nationally known A.C. fe 00022 + fd. 6000 . olte: 
sets, consoles, cabinets, speakers and accesso- woos s F 3000 s 
ries at LOWEST PRICES. Catalog sent FREE “ihe res snishod 
on request. ‘ ! “e rm it 
hi ber r cl 


, WESTERN RADIO MFG. CO., 


128 W. Lake Street, Dept. RQ-4 Chicago 
LO 


NATIONAL 


TRANSMITTING CONDENSERS 
National Co., Inc. W.A. Ready, Pres. Malden, Mass. 
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n’s Latest and Greatest Bug 


- V IBROPLEX 


; No. ( 


A smooth, 
easy-working 
bug any 
operator ca 
hand! Not 








plex, Bue, 





Special napeneny Bug 


. Specialls 
- 

$25 
Voney Order or registered mail 


[BROPLEX CO., Inc. 


Broadway, New York City 
VIBROPLEX "* New York 


ree, Heavy 
t Points for 








IVrite for informa- 
lion and prices 
( ELECTRIC Co., Inc. 
ie New York City 
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RADI 


OPERATORS WANTED 


RADIO INSTITUTE 
uughiv because 
AND EPFPICIENT METHODS 
| INSTRUCTION under staff of 
COMMERCIAL OPERATORS 
\RATUS inctuding SHORT WAVI 
rRANSMITTER 
ears a RADIO SCHOOI 
LARGEST and MOST SUCCESSI 
ind ne OMMENDED BY 1 
\ R ! 
Classes "hears Every Monday 


IAL CODE CLASSES 


can train you 


MMlustrated Prospectus 


TERN RADIO INSTITUTE 


N STREET BOSTON, MASS. 
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Calibrating the Heterodyne 
Frequency Meter 
(Continued from page 47) 


a final test, we can see just how close we come to 
W9XL on his next transmission. We shouldn't be 
more than a hairline away from him. 

Now we're all set to give a chap his QRG with 
some confidence. We listen in on 7000 ke. and 
note what a nice whistle we get from the second 
harmonic of our oscillator. Of course, to get the 
frequency we multiply the 3500-ke. reading by 2. 
For 14,000 ke. we would multiply by 4. In fact, 
it’s a good idea to put all three scales on our chart 
To measure the frequency of an incoming signal 
we tune it in with our receiver a little below the os- 














Antenna 
4 
< 
FIGURE The “adapte ‘ ait hich core the 
vicast spectrum and plugs in to the re lar high frequency 
detector circuit. The harmor fv lator are used for 
calibrating the heterodyne frequency met 


cillating point, just as we used to in the old spark 
days, and use our frequency-meter-oscillator as a 
separate heterodyne, to zero beat 
with the signal. If we want to know our own QRH, 
we put the phones in the frequency meter, start 
the transmitter, tune ourselves in, and read the 
frequency for the band we're using at the time. 
We may have trouble 3500. ke. i 
the oscillator is not shielded, though. 

The question of permanence and stability may 
No matter how careful 
stay put,” 


adjusting it 


doing this on 


arise in the minds of some. 
we are to build an oscillator that will “ 
we still have to contend with that familiar phe- 
nomenon which causes us so much grief in our 
transmitters — variation of tube 
difference between the capacity of the tube when 
a varia- 
While 


capacity. The 


it is warm and when it is cold may cause 
tion of 10 ke 7000-ke. band 
this is not terribly serious, it does raise the per- 
centage error beyond 1/10 of 1°;. We could ig- 
nore this effect if it were not for the fact that a 
receiving tube on low plate voltage takes quite a 
to warm up an hour 
Any change in the fixed capacity across the va- 
riable condenser wiring, tube 
merely results in shifting the calibration curve up 
and down the chart since the same /olal capacity 
the inductance will give the same fre- 
Consequently, if we know one frequency 
can always check, we 
amount to add or subtract to our 
frequency. 


or more on the 


while sometimes almost 


capacity, ete. 


across 

quency. 
which we ean very easily 
determine the 
dial readings to obtain the 
This is strictly true only if 
straight-line capacity but is close enough for the 
others if we do not work too near the ends of the 
Right here is where our familiar “marker” 


correct 
our condenser 18 


seale. 
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stations become useful to us. For instance, right 
after we have calibrated our meter we measure 
the frequency of WIZ. Suppose the reading is 20 
degrees on our dial. At another time we find W1Z 
jis tuned in at 18)5 degrees. Obviously, then, we 
should add 11% degrees to all our dial readings to 
get the correct frequency. This may be an unnec- 
essary refinement to some of us, however, as the 
error from this source should not raise the total 
error bevond !4 of 1°¢, providing our meter is prop- 
erly constructed and we were within 1,10 of 15% 
originally, so we are still well within the limits 
allowed O.F.S. However, if the dial readings of a 
few ‘‘marker”’ stations are noted when the meter 
is first calibrated, the curve can be readily checked 
at any time, and if any appreciable difference ap- 
pears, a new curve should be determined. 

it will be noted that the table has been made up 
for the frequencies which fall within the 3500-ke. 
band, with only a few points outside. This chart 
ean be readily extended if it is desired to cover 
more territory by filling in the missing broadcast 
ireque neies, i.e. 500-570 ke.. GSO-690 ke.. and 
810-860 ke., remembering that to obtain the 
proper frequencies we multiply the first column by 
1, the second 5, and the third by 6. A meter eali- 
brat d with the pomts in the tal le would give the 


following coverage 


/ 
ISO) he $020 
6.060 S.040 
0.440 ? OOO 
, 920 6.080 


\ more complete coverage could De ot tained ll 


thought desirable by making the trequencey neter 


over trom 3300 to 4950 ke of) Gin 
) } 
hw) “nM? 
) S 
j ) ~v 
- , 3 ’ } 
The only blank space with the latter range w 


be bet ween 4950 ke. and G600 ke. This ** widenin 
process should not be earried too far, as duplic 
tion of frequencies on different harmonies is likely 
to become confusing. The latter range should be 
helpf il to those of us who are inte rested In high 
Irequeney broadeasting, expeditions, ete 

At any rate, considering the ease with which we 
ean measure [requencies 1 Wwe o1 ly take the time 
there is no excuse for of!-wave operation by any of 
us mn 1'2%) 
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Are We Right? 


You should have at least 


two of them — one for 
vour complete 1928 file 
of copies, and one for each 


1929 issue as_ published. 


KEEP THEM AS A UNIT IN A 


OST 
Binder 





One-fifty each 


postpaid 


er and protect them for tuture 


t 1_] ina hind ‘ 
nai a fOod-it king binder, tor 


QST 


1711 Park St. Hartford, Conn. 



































HAM-ADS 


and 
experimenters itn 


shall be of 


r will be accepted, nor can 


rement, such as all or part 


would tend to make one adver- 
r word, except as noted in 
mpany copy. No cash or 
mmission will be allowed 
Ads is the 25th of the second 


word will apply to advertising 

obviously non-commercial in 
a member of the Amer 

I s, advertising of bona fide 

! and forsale by anindividual 

e or advertising inquiring 

ver of the American Radio 

An attempt to deal in ap- 

en if by an individual, is 

Provisions of paragraphs 

ivert in this column 
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erv heart of its periorn 
lute de- 
plate source even 
I:dison steel-alkaline ( 
joint pure nickel, upset 
dison Electrolyte. Our list 
iameled aerial 
filament and plate 


permanence, abs 


other 





every 


ction parts. er 
1 par el 


diately 


rectifier, complete plate power 
~ ce, rad WSML, 4837 
+.000 clients scattered 
dealers builders exper 
high grade receiv 
Spend 35,000 yearly « 
+il it passes our tests 
ca ( cults data, et 
i es ft ethe -U 
~ i er l 


INlad Rad Labor ( 
i pM enta 
quare to $1 
Its and s, me 
i. Best Silic tee 
e ¢ ra. Ge sch 
t i = té t 
‘ eta D ‘ 
des s for rad 
lesig x of special 
l effici ipparat 
| ¢ Liter re i 


rene ds 

1. ] Radio ¢ p 
ball bea and 
233 ampere $37.50. Shaft 
res with hlter $27.50. Shaft 
£50 watt 6500 RPA 855.00 
4) KW 500 evele wit! 


229 50. With « urcraft 


JOO watts with pr 


plete 


. pere $15.00. Two mach 


FOR sale—20 watt transmitter complete, mounted on 24 x 24 
inch panel. Separate power and filament transformers; filters 
Jewell radiation, meter, milliameter, filament voltmeter. Al) 
highest grade R.C.A. and Acme parts. Cost over $300. Will sell 
cheap. A real bargain. H. V. Houyoux, Franklin, N. J. Ex-3NJ 
WANTED: 50, 75, 250 watt tubes, state condition and price 
Also any other apparatus new or used. Will buy for cash alj 
surplus or obsolete stock. Will exchange or trade apparatys 
What do you need? Warren Waterman, 125 Madison Avenue 
Albany, New York 

SELLING UP414 modulation transformer, $4.00, tw 
new Tobe 2 mfd. 1300v working voltage filter 
$4.25 each, five UX210 tubes, 34.25 each, new, 
UX250, $6.00, 1 model BB n microphone $30.00 
(cost $45.00), one Federal double coil ddulation choke, $9.00 
rated about 350 MA, Corona portable typewriter, $15.00. Ed 
Keers, 2300 E. Washington St., Joliet, Ill 

EVERYTHING in stock. Write your : 
order, rock bottom prices. Give us a try 
tories, 100 Grove St., Syracuse 

SELI 
dollars cash 
Falls, Wise 
QSTs to 1925. Offers? 
DUBILIER .004 
150 West 22nd St., 
AUDIO 


anteed 


out 
condensers 
one RCA 


new 2 butto 


Anything b iilt t 
WSGE, Finch Labora- 


transmitter receiver, fifty 


con plete hiteen-watt ‘ 
Carl Leidholdt, Chippewa 


Photo o1 request 


W9ARS 


Also parts 
Radi 


lensers wanted 


transmitting ec 
New York 
transformers repaired, $1.00, push-pull $1.50 guar- 
Andover Radio Lab., Andover, I 


WANTED—condensers, high voltage trans: tting, 004-002 
Quenched gap units, all sizes. Receivers, 8k-1420, 1220, 143 


CGR-1A. State full 
Bargain House 


1375, IP501, 
Manhattan 
York City ares 
TELEVISION, Insuline Corporation outfit, 
and DC motor, Universal disc, television tube 


500, 
Electrical 


particulars and 
105 Fulton St., 


price 


New 


c ymplete with AC 
all mounted on 


heavy y brass stand, two CA340 tubes, and Insuline Corp 
amplifier. First 345 takes it. Also one Parmater shortwave 
receiver with tubes, $12.00. Above items guaranteed perfect 


W2ARS, Pleasantville, N 


ind trans 


West S de service Station 


FOR sale—shortwave receiver 
hill, Muneie, Indiana 
[ want au V204A 


tter. Ernest Thorn- 


Must be y i cond ind reason- 


ed | tion 
Woesw, D. ¢ 


able in price Write e what you have Mast, 
Bisbee, Arizona 

SYNCHRONOLS rectifier or motor, 310. H. George, Pike St., 
Dunkirk, N 

SELI Aero 7's transmitter, « plete 3 meters, tube rectifier 
supply Pilot 2 step receiver, tubes r both, $395. WOEXA 
SELI two Amrad Mershon conde $8.00; microphone 
transformer. $4.00: choke coil 1 ile $3.00: radio fre 
quency choke coil, $2.00; magneti dulator, 83.00: 2-5 watt 
tubes, $5.00: Murdox intenna switch, $2.00. Raymond Fiedler, 
127 Lexington St., Lawrence, Mass 

BARGAIN—Complete 15 watt metered transmitter for sale 
with receiver, both good condit Station W9DFK and 


WOFNAS. Write r details. First $45.00 tal ) 
wavemeter and all. G. Lk. Webster, radio station 
hattan, Kansas 


outht, 
Man- 


KSAC 


WANTED —navy standard receiver SL.143, Sh1220, 81420, 
IP500 or IP501. State price, condit rrautwein, 15 Albany 


St., New York 

SAY OMs, why not give 
W2BIR's hook ar ’ 
! screw 30c each, 5 16 


ssipp 


tting in 
buckles? 
; 65e. 


spect St., 











Postpaid east Miss 


Nutley, N. J 


ised $17. 


new 


SELL UV204A $80.00. UV203A  sligl 
LU X860 slightly used $24. Guaranteed ad condit 00045 
national transmitting condenser 85. W5AD 


ect condi- 


FOR quick sale: two Grebe CR1S8 sets. All coils. P 
; 5 du Lae, 


ert 
tion, $40.00 each. H. B. Stover, 453 8. Park Ave., Don 
Wise 


PLATE transformers 250 watt, 1000-750-500 each side. From 
factory, unmounted, 18 Ibs. $8.75. Adjustable core chokes, 160 
MIA $5.00. 250 MA $6.75. Write for « plete lists. Radio 
Parts Sales ¢ mpany, Orange, N.d 


SELI 210 combined fone CW tra tter lewell 1 eters, 
tube rectifier, speech amplifier, and complete shortwave receiver 
included, five hundred mile fone world wide code 360. One 
slightly used 852, $19. WE212D, 850. Harry Lk. Smith, Skow 
hegan, NI Lite a 
BARGAIN, 50 watt transmitter. Wit! ercury arc. Receiver 
and parts. H. P. Brewer, Oskaloosa, I 

HANS: Get our Samples and P ’rinted Call Cards 


ie 
W9APY HINDs, 


made to order as YoU “ ant the 195 


Wells st., Chicago, Ill 
FOR sak 


of supply 
School of 


It dynamotor capable 
) 1) watters I a "ies 
Wise. W9EMT. 


General Electric 24. 1500 
r plate current to tw 5 


neering, Milwaukee 


Sigmon, 
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